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EDUCATIONAL TECHNOLOGY IN THE CLASSROOM

THURSDAY, OCTOBER 31, 1991

CoNGREsS OF THE UNITED STATES,
SUBCOMMITTEE ON TECHNOLOGY AND NATIONAL SECURITY

oF THE Joint EconoMic COMMITTEE
AND

SuBcoMMITTEE ON EDUCATION, ARTS AND HUMANITIES
OF THE SENATE COMMITTEE ON LABOR AND HUMAN RESOURCES
Washington, DC.

The Subcommittees met, pursuant to notice, at 9:00 a.m., in room
SD—430, Dirksen Senate Office Building, Honorable Jeff Bingaman
(chairman of the Subcommittee on Technology and National Security)
presiding.

Present: Senators Bmgaman, Sunon and Thurmond; and Representa-
tive Fish.

Also present: Stephen Baldwin, Ray Ram1rez and Jason Hendler,
professional staff member.

OPENING STATEMENT OF SENATOR BINGAMAN,
CHAIRMAN

SeENATOR BINGAMAN. Why don’t we go ahead and get started. We have
lots of witnesses and three excellent panels today. Let me go through a
very short opening statement first.

We had a first hearing on this issue—the issue of education, technolo-
gy in education, and the rapid developments that have occurred since the
60s. There exists now a vast array of educational courses, services, and
programs for teachers in schools, the tools to profoundly change the
classroom, interactive video, satellite links, telecommunications and
hypertext. These have all been developed at a furious pace in recent years.

What we lack is a clear vision for how this is to be used in the
classroom, the potential to change how teachers teach, how students leam,
how courses are structured, and what is the best way to use the technolo-
gy in our schools.

We need a broad-based policy agreement about the role that education-
al technology can play in enhancing student achievement and curriculum
development, and changing the face of instruction in our classrooms, and
in addressing the challenges of education in the 90s.

(D)
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Our schools vary dramatically in their needs, and a national network
of educational resources needs to be able to bring previously unavailable
instruction to isolated rural schools and states, such as New Mexico where
I hale from, and also it needs to be available to help teach basic skills in
intercity schools, such as in New York City.

How will we balance the widely different needs of our students with
the desire to have a unified national effort? One of the fundamental
questions regarding educational technology in the classroom is what
options are available to go this last mile between satellite and school
room, to determine what the minimum hardware is that a class would
need to take advantage of what is currently available in telecommunica-
tions.

Most distance education systems available to school districts today are
satellite based. Cable and telephone companies, however, are now wiring
schools with cable and fiber optic lines. In the near future, classrooms
will be linked to each other by a wide range of telecommunications
networks.

The purpose of this hearing is to provide some insight into the role of
the Federal Govemment in supporting the development and implementa-
tion of the educational technology structure that the schools need and
students deserve. ' _

I think American educators today are using the technologies, but we
need experts in the field, such as those who will testify today to describe
the best way we can use that technology to reach the -needs of our
students. _

I look forward to hearing from each of you. We have some excellent
testimony that I have had a chance to look through briefly. We have three
excellent panels.

Why don’t we go ahead and start. If the first panel could come
forward. The first panel is focused on satellite instruction primarily;
Shelly Weinstein and Jack Foster with EDSAT; Donald Ledwig, President
of the Corporation for Public Broadcasting; and Howard Miller with
South Carolina Educational Television.

I have that wrong, Mr. Miller, tell me.

MR. MILLER. I'm Senior Vice President at PBS.

SENATOR BINGAMAN. Yes. That’s what I thought. I don’t know why we
have that wrong here. _

Why don’t we start with the EDSAT discussion. Let me ask each of
the witnesses if you would take say up to 10 minutes and summarize the
basic points you want to make. Obviously, we will include the full
statements in the record. You don’t need to read through your statements.
That will allow me some time to ask some questions. So, why don’t we
go ahead.

How do you wish to proceed? Ms. Weinstein.

Ms. WEINSTEIN. I'll begin, Senator, and we would like to divide our
presentation between Dr. Foster and me.
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STATEMENT OF SHELLY WEINSTEIN, PRESIDENT,
EDSAT INSTITUTE

Ms. WENSTEIN. I would like to say good moming and thank you for
the opportunity to discuss educational technology in the classroom. We
also would like to be sure that our written testimony is submitted for the
record.

As you have indicated, my name is Shelly Weinstein, and I'm
President of the EDSAT Institute; Jack Foster is the Cabinet Secretary for
Education and the Humanities for the Commonwealth of Kentucky, and
as a representative for the Govemor, is a member of our Advisory Board.
Dr. Foster has been intimately involved from the beginning of this project
and has worked closely in the leadership for it.

The EDSAT Institute is a nonprofit education and research organiza-
. tion that was formed in 1988 and is primarily concemed with what this
Nation must do to encourage and improve access to and utilization of
telecommunications for teaching and leaming.

We would like to begin with what we think is an important element
in your quest to improve American education through greater and better
use of technology. Our vision is to build an integrated nationwide
telecommunications system, a transparent highway that encompasses land
and space over which teaching and educational resources can be delivered
and shared with schools, colleges, universities, and libraries.

Our vision is to wire together our classrooms nationwide and
ultimately, intemationally through a single dedicated telecommunications
system that can be accessed simultaneously through a telephone instru-
ment, a computer, a fax, a video camera and/or a television set.

It would be wonderful if every school could simply pay a single
monthly service fee and have unlimited access to a transportation system
that carries information in all forms—video, voice and data—from almost
anywhere in the nation or the world.

The crisis in American education is well documented. Moreover, the
factors such as economic development and productivity are closely tied
to telecommunications development. Technology has rapidly transformed
every sector of our lives, except in education, and for the most part, our
schools have remained relatively isolated enterprises. I don’t think we
need to make the case for why we must have telecommunications
integrated at all levels, land and space, and throughout multiple technolo-
gies within our schools.

What we do know now is unquestionably the present situation must
change. It must become an integrated satellite-based telecommunications
system linked with existing cable and telephone lines as an important
dimension of the solution to American education problems.

What are some of the obstacles in creating such a system?

In February of this year, the EDSAT Institute issued a report in
response to Governor Wilkinson's suggestion to President Bush that the
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federal and state governments create a dedicated education satellite. We
have submitted the report for your information.

We find that the obstacles to creating such a system are presently three
major ones: One, the education telecommunications market is highly
disorganized and fragmented; two, within existing commercial market
practices, educational institutions are left without low-cost dependable and
equitable access to telecommunications services; and, third, the absence
of a national organization to represent educational and state agencies to
create a total educational telecommunications system.

In July and August of this year, our institute and 17 co-sponsors held
a series of regional outreach meetings. We met with over 300 representa-
tives of educational and state agencies to discuss creating a national
education telecommunication organization that would represent the
education users of telecommunications. ‘

These preliminary discussions yielded a high level of interest for more
than 74 major educational and state agencies to join together and be
affiliated with a nonprofit national organization to govem, purchase, and
manage affordable and equitable satellite and other telecommunication
services.

Pursuant to these meetings, the National Education Telecommunication
Organization—Ilikely to be called NETO—was incorporated in the State
of Delaware on October 17, 1991.

What I would like to do now is to turn over to Mr. Foster the rest of
the presentation to tell you what we see as the purposes and strategies for
a National Education Telecommunication Organization to represent the
users and buyers of telecommunication services.

Jack, please proceed.

STATEMENT OF JACK D. FOSTER, PH.D., CABINET SECRETARY
FOR EDUCATION AND THE HUMANITIES,
COMMONWEALTH OF KENTUCKY

MR. FosTer. Good moming, Senator.

SENATOR BINGAMAN. Good morning.

MR. FosTER. It’s a pleasure to be here, and I see you have the sun in
your eyes.

SENATOR BINGAMAN. You're right. It wasn’t in my eyes when I sat
down, but it seems to be moving.

MR. FosTeR. And it will probably move out in a matter of minutes.

It's indeed a pleasure to be invited here. If I could just make an
opening statement about what I think my perspective on this will bring to
this discussion.

I’'m a Cabinet Official in State Government in Kentucky and have been
involved in the Govemor's initiative to improve education. We just
recently enacted—as you all know—a major reform of our system.

One of the components of that was a commitment to technology. We
created a trust fund that, if the economy holds up, we intend to put
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approximately $200 million into for expenditure on technology over the
next five years.

We created a Council for Education Technology to draft a master plan
for how that technology could be used, and I am a member of that
Council.

As we have struggled over the last year to try to figure out how to
integrate all of the possible technologies that we are talking about in a
meaningful way in the classroom, it became apparent that we have two
categories of nroblems. One of them obviously is the technology that
resides in the classroom itself, how it’s used, how it affects instruction
and instructional practices, and so forth. But there is also a problem of
connectivity with all of this.

SENATOR BINGAMAN. Congressman Fish is going to join us in the
hearing.

So, go right ahead.

MR. FosTER. We are pleased to have you here.

How all of this connects together in a compatible way has become an
enormous problem. We are a state that has two major interconnect and
regional operating companies, and they are committed to fiber optics to
a certain extent, but not to the last mile.

We have school buildings that need to be retrofitted to accommodate
the kind of communication that we want to bring about between the
classrooms and school buildings.

Even though we have in Kentucky educational television one of the
best resources in the Nation, along with South Carolina and some others,
it is not a total solution until we resolve the problem of transporting
information from one place to another in a way that is integrated.

So, the remarks that I bring to you this moming about the vision that
we have come up with in conjunction with the EDSAT Institute is one
that brings all of these communication technologies together in one
seamless fashion.

The presentation that I'm going to make is going to address a space
segment, an intersection between the space, and the terrestrial compo-
- nents, and then what has to done on the terrestrial side to make a satellite-
based system even workable.

We have to have some policies that bring us all together to make this
work, and it was after we had looked at this issue for a long time at the
national level that it became apparent that while individual states could
deal with the communication problems within their state, if we really
wanted to share across state lines and nationally, it was going to take a
lot more than just what we could do within our states.

So, the strategy that we envisioned the NETO being able to accomplish
is to build an integrated telecommunications system built upon the
existing telecommunications structures of this Nation, which use both
space and terrestrial communication technologies in a seamless fashion for
the end users so that they don’t know whether it’s coming across fiber,
T-1 lines, satellites, satellite dishes, or whatever.
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When the system is created, its users should be able to access any
information resource—video, voice or data—through a common technical
interface.

Now, let me talk about the space segment first, then the intersect, and
then the terrestrial segment.

One major component of a national education telecommunications
system, it seems to us, should be a space segment consisting of one or
more satellites. Satellites presently are and probably will remain for the
foreseeable future the most efficient method for the multi-point distribu-
tion of educational resources. However, the scattering of these resources
over many satellites, as is now the case, has resulted in higher costs,
technical confusion, and an inability to provide concurrent programming
to school sites. You get the program that your dish faces, and that is the
only program you can bring to your school house unless you put another
dish on that looks in another direction.

Therefore, we envision the co-location of satellite programming as a
benefit to increase access to all point to multi-point video, imaging, and
data transmission.

Co-location on one or two satellites would enable schools, colleges,
and universities to receive interactive and video-based instructional
programs simultaneously—and that’s a key point—and distribute them to
théir classrooms in much the same way as cable television now distributes
entertainment programming. There are additional benefits that I can get
into with you if you want to pursue them, but that’s obviously a key
point.

Now, it’s like rain. If you send it up, it has got to come down
somewhere and you have to collect it, and that’s the way with a television
signal that is transmitted by a satellite.

A land-based component has to go along with any satellite-based
infrastructure, or any infrastructure, that intends to utilize satellites. So, a
land-based component is critical to the efficient use of satellite-based
communications at both the up-link and down-link points.

An integrated system like the one we envision would interconnect the
satellite and terrestrial components so that video and computer-based
instructional programs can be distributed concurrently or separately
through satellite and terrestrial connections, depending upon which is the
most efficient and effective.

A satellite system would include a network of down-link reception
stations that feed directly and seamlessly into a land-based distribution
system that takes satellite programming the last mile, that is, directly into
the classroom.

For example, the system would support a one-on-one session that
would be point-to-point. You and I communicating with each other as a
student and teacher, using only perhaps terrestrial technology, or it would
permit many students to simultaneously observe and interact in a national
debate, for example, on television, which would be a point to multi-point.
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There are other benefits of computer use and for educators and
students trying to break out of the static instructional methodologies that
we’ve all condemned, but we have to have a system that can allow that
kind of flexibility. It seems to me that it is as important and maybe even
more problematic than the satellite segment to complete the terrestrial
segment.

Because of the land-based problems that we had in Kentucky, we
made a decision in the mid-1980s to put a satellite dish on every school
house, and we have now done that. That is 1,300 satellite dishes, and we
have them on most of the university buildings in the state and on about
a third of our libraries. And I’m not suggesting for a moment that that
was an improper decision. It was a considerable multimillion dollar
investment, but each one of those dishes carries only one program at a
time. So, you have the benefit of one program available in the school
house at a concurrent moment.

It will cost us an enormous amount of money to retrofit all of those
satellite dishes so that they can receive multiple signals, and then, even
with compression technology, we have real problems of multiplexing at
the school-site level.

It was obvious to us in Kentucky, and it’s obvious to others in the
states that are struggling with this, that we need a better solution than a
satellite dish on every building.

What we are looking at here is something that can build on the kind
of computer-based networks that we’re also building along with the video.
Each uses a different transport system at the present time and often
incompatible communication protocols. Very simply put, they don't talk
to each other. They carry a message down a highway, and suddenly, they
get a fork in the road and are stalled, or the highway isn’t built big
enough or fast enough to keep up with the traffic that is on it.

Local area networks, or LANS, are being installed all over this Nation
to tie together classrooms, but they don’t talk to the common carrier
communication network. They are built on a different methodology and
on different technical protocols.

Now, these LANs are generally limited to digitized data formats that,
of course, is inconsistent with analogue television, and while we talk
about compression as perhaps a solution to that, we’re now talking about
considerable retrofitting of existing television equipment.

We find schools all over the Nation now installing separate communi-
cation lines for voice, video and data. You have three plugs in the wall,
one for a telephone—if you have a telephone—if you want to do anything
over a modem, then you have the video, and then you have the data
stream. This is inefficient, costly, and complicated to use and discourages
its expansion,

Not only is a terrestrial component necessary to improve communica-
tion among computers, we also need to integrate voice, video and data
transmission, because now we have the capacity that all of these can
operate from a single computer terminal.
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Let me complete my testimony by pointing to the strategy for
developing such a system. The general strategy that we have envisioned
is to have an organization, like the NETO, that would function like a
service organization acting on behalf of the educational community
nationwide, that would develop the specifications for an integrated
telecommunications system—emphasis on integrated—which meets the
special needs of educational users and can be dedicated for their use, very
similar to the kind of business networks that have been developed for
corporate use.

Then, under NETO’s leadership, the system would be developed by
securing the desired communication services provided by different private-
sector vendors. Some components of the system, such as the satellite and
perhaps even the national terrestrial backbone segments, could be operated
by subsidies of the NETO, becoming operating companies operating in
the public interest.

The local and regional components then could be contracted out by the
NETO through the RBOC'’s, or maybe the cable companies, or it might
be operated under some kind of a state or regional franchise system.

Now, the last mile of the system should reach into the classroom
offices and libraries of every educational institution and agency in the
Nation.

Let me make the point, Senator, that is not going to be sufficient for
. this Nation to have lines dropped at the outside of the building. We have
buildings that we’re going to invest millions of dollars in Kentucky just
to retrofit for the communications part of it before we ever connect a
computer to it, a television monitor or a VCR. And until we can convince
the TelCos and cable companies that they have to wire the building itself
as part of the installation, we’re going to have it dropped off at the street,
and it still will not reach the classroom.

Therefore, our strategy is to come up with some kind of an approach
that may involve state and federal assistance in some form or another that
will encourage the TelCos and cable companies to, in fact, make the
investment to not only bring the highway down the street to the front of
the school house, but actually to the school wall where you plug in the
computer—the modem and the telephone.

You asked us to discuss what might be a federal participation in this.
We are not here to ask you for anything in particular, and particularly we
know of the fiscal constraints that you operate under, and if you’re
reading the newspapers, we’re under the same fiscal constraints at the
state level. _

It seems to me that any solution that says the Federal Govemment or
the States have to pay for this highway for the investment to be made
probably will doom its failure.

What we have to do is to come up with a joint strategy between the
States and the Federal Government, using an organization like the NETO,
to in fact incent the private sector to do what it should do, and that is to
take the system to the classroom.
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We believe that can be done and that they will do it, but they will not
do it without our participation and setting the right circumstances.
Although the need is clear that a particular industry’s competitive self-
interest must be taken into consideration in what we do, we must
recognize that it is not in the interest of any one aspect of the telecommu-
nications industry, as it now exists to do this. -

The satellite vendors have their particular interest, the TelCos are
divided and are fighting the cable companies, and no one can step
forward and build an integrated system for us.

Under the NETO, we think that we can do that, and maybe through
some kind of franchising arrangement we can make it cost beneficial for
the TelCos and cable companies to go ahead and make the investment,
with our guaranteeing that they will not lose their shirt in the process.

How you can help with that is, I think, open for further discussion, and
we welcome that kind of dialogue.

We appreciate this opportunity to make this case for some kind of
solution to the enommous telecommunications problem we have. It’s
basically a transportation problem. No matter how well we do with the
programming and no matter what we put in, in the way of equipment, if
you can’t transport it, you have a problem like you have in Russia today.
You can grow it, but nobody can eat it if you can’t get it to the people.
That’s basically the part of the problem we’re trying to address.

Thank you very much.

SENATOR BINGAMAN. Thank you very much.

[The prepared statements of Ms. Weinstein and Mr. Foster, together
with a report and attachments, follows:]
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PREPARED STATEMENT OF SHELLY WEINSTEIN AND JACK FOSTER

Good morning Senator Bingaman, Senators.....

We would like to thank you for the opportunity to discuss "Educational

Technology in the Classroom.”

I'm Shelly Weinstein, President of the EDSAT Institute and this is Dr. Jack D.
Foster, Cabinet Secretary for Education and the Humanities for the

Commonwealth of Kentucky.

The EDSAT Institute is a non-profit education and research organization formed
in 1988 primarily concerned with what this nation must do to encourage and
improve access to and utilization of telecommunications for teaching and

learning.

We'd like to begin with what we think is an important element in your quest to

improve American education through greater and better use of technology.

Our vision is to build an integrated, nationwide telecommunications system, a
"transparent highway" that encompasses land and space, over which teaching
and educational resources can be delivered and shared with schools, colleges,

universities, and libraries.

Our vision is to "wire" together our classrooms, nation-wide (and ultimately,
internationally) through a single dedicated telecommunications system, which
can be accessed simultaneously through a telephone instrument, a computer, a

fax, a video camera and/or a television set.
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It would be wonderful if every school could simply pay a single, monthly service
fee and have unlimited access to a transportation system that carries
information in all forms--video, voice, and data--from almost anywhere in the

nation or world.

You might ask why a dedicated telecommunications highway is a "critical”
element and what the obstacles are to making this vision a reality. There is a
well-documented crisis in American education. The recently released National
Goals Panel report hammers home the inadequacy of the present education
system. Added to these outcome problems are those of state budget deficits,
teacher shortages, retraining needs, mounting problems for youth-at-risk, and
increasing costs for delivering programs and teachers for the underserved and
the unserved. In the face of this there can be no doubt that states
must make the most cost-beneficial use of public resources and
teachers if they are to succeed in improving the quality and

productivity of America's schools.

Technology has rapidly transformed every sector of our lives--except education.
A nation's economic development and productivity are closely tied to
telecommunications development, which constitute the electronic information
transportation system. In our view, if this standard was applied to America's
telecommunications infrastructure available to education, America's education
sector would roughly compare to that of a developing nation. In testimony by
the U.S. Chamber of Commerce before the Subcommittee on Technology and
Competitiveness, U.S. House Committee on Science, Space, and Technology

(June 18, 1991), it was pointed out that today the U.S. invests:
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only about $100 per student in education in computers and capital
investment; this, compared to $50,000 per worker in private industry, and
$100,000 per worker in high-tech firms. While the rest of America
created a $20 billion -a-year industry by putting 45 million personal
computers into use, during the last ten years, United States schools
acquired a mere $2 billion of personal computers.

Although telecommunications has turned the world into a "global village”,
America's schools for the most part have remained relatively isolated
enterprises. Access to information is critical to a knowledge-based enterprise
like education. The educational resources available in this nation and around
the globe are rich and growing exponentially, but the United States does not
have a technologically integrated telecommunications system available to
"transport” these educational and instructional resources from one place to

another.

Unquestionably, an integréted, satellite-based telecommunications system
linked with existing cable and telephone lines holds a piece of the promise to
provide a quality educational opportunity which is equitable and affordable for
all youth and adults, regardless of the wealth of their community, geographic

location, or the density of their community’s population.

What are the obstacles? They are systemic, widespread, and more policy than

technical in nature:

1. The education telecommunications market is highly
disorganized and fragmented,;

2. Within existing commercial market practices, educational
institutions are left without low-cost, dependable, and equitable
access to telecommunications services;
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3. The absence of a national organization to represent education
and state agencies to create a total education
telecommunications system using muitiple communication
technologies.

A major element within these problems was highlighted at the Education
Summit in Charlottesville (1989) when Governor Wallace Wilkinson of the
Commonwealth of Kentucky and other governors raised with President Bush
the need for a dedicated education satellite to be built and launched as a

partnership effort between the states and the federal government.

In response to this proposal, the EDSAT Institute issued a report entitled
"Analysis of a Pro;(osal' for an Education Satellite” on February 26, 1991 (see
TAB A). '

The encouraging news is that the report finds that individual states and
educational institutions are beginning to invest heavily in telecommunications
technology. The communication technologies through which instruction is
delivered at the local level includes optical fiber, co-axial cable, microwave, and
fixed-based broadcast television as well as the receivers of satellite
transmission. All land-based technologies aré essential to a complete
telecommunications infrastructure and satellites are the best means by which to
distribute multiple education programs simultaneously to every part of a state '

and the nation at a relatively low unit cost.

The report found that the market to support an education satellite aiready exists.
There are at least 111 program providers of satellite-based instructional
programming. Of these, the 20 major education program providers purchased

more than 75,000 hours of transponder time in the 1990-91 school year.
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It is estimated that the same 20 major program providers spent at least $45.5
million during the school year for the purchase of transponders. Given that this
represents only about 18% of the program providers, it is plausible to
-assume that the states spent substantially more than $50 million

the last school year for satellite time.

Their problems are attributed to institutional purchasing practices, buying more
time than is needed, rising costs, the inability to contract for large blocks over
long periods of time, and little or no controt over the system. There is no
evidence that these buying constraints on educational and state ageﬁcies can

be changed under current practices.

in response to the interest in the EDSAT report the Institute and 17 public and
private sector cosponsors (see TAB B) conducted seven regional outreach

* meetings across the country to convene educational institutions, state agencies,
educational T.V., satellite vendors, and other interested organizations and
individuals to discuss creation of a voluntary organization--a National Education
Telecommunications Organization (NETO)--fo'n_‘the purpose of providing

affordable and equitable satellite and other telecommunications services.

We met with over 300 representatives of education and state agencies who use

or are planning to use satellite and. other telecommunications services to deliver
instructional programming to students, teachers, state employees, and workers.

The meetings confirmed the EDSAT findings that present commercial market

practices for satellite services are incompatible with the needs and
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requirements for education users and buyers. Their issues are affordability,

predictability, control, and equity.

More than 74 education and state agencies expressed an interest in being
affiliated with a non-profit National Education Telecommunications Organization
(NETO). lIts purpose would be to govern, purchase, and manage affordable and

equitable satellite and other telecommunications services. (see TAB C)

On the basis of this grassroots interest, NETO was incorporated on October 17,
1991 in the State of Delaware. NETO will be governed by a Board of Directors
representing the range of public interests. Its membership will be comprised of
former and current public officials, educators, state agencies,
telecommunications experts, and private sector representatives. As a first step
to building an integrated land and space highway dedicated to cost-effactive
and equitable policies for the distribution of instructional and educational
programs, NETO has created an Education Satellite Corporation, a non-profit
business subsidiary to operate and manage satellite services to affiliated

education and state agencies.

NETO's strategy will be to build an integrated telecommunications system that
uses both space and terrestrial communication technologies in a seamless
fashion for the end user. When the system is completed its users should be
able to access any information resource-video, voice, or data--through a
common technical interface. In the following paragraphs we describe what we
believe to be the benefits of an integrated national education

telecommunications system.



16

The Space Segment of the System

One major component of a national education telecommunications system
should be a space segment consisting of one or more satellites dedicated to
communications among instructional resource providers and educational
institutions and agencies. Satellites presently are the most efficient method for
the multipoint distribution of educational resources. However the scattering of
these resources over many satellites has resulted in higher costs, technical
confusion for the users, and an inability to efficiently provide concurrent
programming at the school site. Therefore, we envision a satellite-based
component to the system which would enable collocation of all point-to-

multipoint video, imaging, and data transmission.

Collocating point-to-muitipoint educational communications on one or two
satellites would enable schools, colleges, and universities to receive interactive
and video-based instructional programs simultaneously and distribute them to
their classrooms in much the same way as cable television distributes
entertainment programming. Faculty and administrators can determine which
video programs they want to use and participate in, and block out the others.
Collocation also would (a) enhance the marketing of available interactive and
video programs; (b) reduce the technical problems associated with locating the
satellites which carry instructional programs; and (c) stabilize the pricing of

satellite time.

S i T ial | ,
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Satellite communications are very efficient for distributing information over
broad geographic areas and multipoint reception. However, a land-based
component is critical to the efficient use of satellite-based communications at
both the uplink and downlink elements. An integrated system like the one
envisioned here would interconnect the satellite and terrestrial components so
that video and computer-based instructional programs can be distributed
concurrently or separately through satellite or terrestrial connections. The
satellite system would include a network of downlink reception stations that feed
directly into a tand-based distribution system that takes the satellite

programming the "last mile".

An integrated space and terrestrial system holds many benefits for the
educational community. Our research indicates that educators are looking
forward to using voice and video communications for point-to-point
teleconferencing and interactive instruction over long distances. We also are
finding that point-to-point interactive voice énd video is being demanded as
students and faculty move away from the static instructional methodologies of

the past.

The system we envision can tacilitate this form of communication through a
combination of space and terrestrial technologies. For example, the system
would support a "one-on-one" session (point-to-pont) between a student and
teacher using only terrestrial technology or permit many students to
simuitaneously observe and interact in a nationél debate on television (point-
to-multipoint). The former could use a terrestrial component, while the latter
would likely utilize the more efficient space component. We also envision a

communication system which would enable a student , using a "split screen”
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computer monitor, to simultaneously observe a speaker at a distant point in one

"window" whiie typing notes on a word processor in another "window".
The Terrestrial Segment of the System

Education computer "networks" abound, and are growing in number. Each
uses a different transport system and often incompatible communication
protocols. Local area networks are being installed to link computers together
within a school, but these LANs are generally limited to digitized data formats.
We find schools all over the nation installing separate communication lines for
voice, video, and data which is inefficient, costly, and complicated to use. Not
only is a terrestrial component necessary to improve communication between

computers, we aiso need to integrate voice, video, and data transmission.

The general strategy envisioned here is to have an organization like the NETO
develop the specifications for an integrated telecommunications system which
meets the special needs of education users. Then, under the NETO's
leadership, the system would be developed by securing the desired
communication services from private sector providers in a fashion that would
result in one virtual sYstem using services provided by different vendors. Some
components of the system such as the satellite and national terrestrial
"backbone" segments could be operated by subsidiaries of the NETO. The
local and regional components could be contracted out by the NETO or they

can be developed and operated under state or regional franchises.
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The "last mile" of the system should reach into the classrooms, offices, and
libraries of every educational institution and agency in the nation. This means
that we need to find a way to encourage the investment of the
telecommunications industry in taking the system all the way to the telephone,
T.V., computer,and video terminal. We mentioned the idea of a state or regional
franchise. This is an idea which needs further research, but it seems that the
use of a state-issued franchise which guarantees the capital investment in
return for installation and maintenance of the local segment of the national

system might have some potential.

What is the role of the federal government? We can move information at a far
lower cost and with greater ease than we can move people. And there is no
doubt that when there is fragmentation and disorganization in a market sector,

the costs rise and benefits decline.

If for no other reason, the economics of the communications revolution and the
needs and requirements of the education sector make it imperative that the
National Education Telecommunications Organization along with the states, the
Congress, and the private sector assume a role in building an integrated

telecommunications highway.

Although the need is clear that a particular industry's competitive self-interest
must be taken into consideration, and in some cases, even aitered, these
considerations are more likely to occur in a timely fashion with the federal

government as a partner in a public-private co-venture.
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For example, NETO must develop pricing structures for the land and space
technology segments that will guarantee the small and large education users
and buyers affordable and stable pricing. Congress can share in the costs or
"subsidize” a portion of these costé during the start-up of this system. The
benefit of this would be to encourage> more and more 'educational institutions to

use the highway.

Congress can also provide tax incentives and/or loan guarantees for the private

sector that takes the risk out of helping to build this system.

As NETO develops the space and land segments, in instances where it is
appropriate, it will research and propose industry-wide standards in order to
meet the diverse needs and requirements of educational and state institutions
and to insure technical integration of the system. Regulatory policies will also

come into consideration and will need review.

Finally, Congress can provide general operating support for the National
Education Telecommunications Organization in its start-up and organizing

period.

Thank you for this opportunity to tell you about this exciting effort. We welcome

your questions.

I
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ABOUT THIS REPORT

Telecommunications is transforming almost every sector of American society --
small business, manufacturing, commerce, communications, religion, transportation,
banking, tourism, entertainment, health and defense. But not education. Our schools
must undergo a transformation to meet the global challenges of the Information Age.

Standing in our way to this transformation are significant disparitics in access to
quality educational opportunities. Major differences exist in availability of qualified
teachers in both urban inner city schools and remote rural schools. Telecommunications
has the potential to make cost-effective, equitable access to quality education a reality for all
American students without regard to their personal wealth or the wealth of their community
or state. .
Governor Wallace G. Wilkinson of Kentucky, along with other Governors of the
states and territories, has raised the issue of a need for a public domain satellite dedicated
10 education. At the request of Governor Wilkinson, the EDSAT Institute undertook this
analysis of the governance, management, technical and fiscal issues associated with creation
and maintepance of an education satellite telecommunications system.

We embarked on this challenge with a view that the numerous stakeholders with
different interests could be brought together to use their expertise and experience to
develop realistic policies and options. The cooperation and participation of a large
number of people from government, education, and the telecommunications industry,
working with experts in telecommunications gave substance and direction to the analysis
contaiped in this report. All of them shared a common desire to improve American
education. .

It was apparent throughout the project that the problems associated with an
education satellite were not technical in nature. The central issues were how to finance
and govern this resource in an equitable and efficient manner. The analysis presented in
this report provides Governors, the Congress, federal and state officials, educators and the
telecommunications industry feasible, equitable and cost-beneficial options for creating and
maintaining an education satellite system.

Issues were raised during the project which deserve serious. attention but were
considered outside the scope of the present analysis. Among these are issues of program
quality, teacher certification and training, improving interaction between students and
teachers, and research on the effectiveness of various distance learning methodologies. It
is hoped that the EDSAT Institute can address these issues in a similar manner in the near
future.

I am pleased to submit this report as a resource for moving forward with the
proposal to create an education satellite system for all levels of American education.
Surely such a system can make a significant contribution toward our goal of equal
opportunity to a quality education for everyone.

Shelly Weinstein, President
The EDSAT Institute
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ANALYSIS OF A PROPOSAL FOR
AN EDUCATION SATELLITE SYSTEM

1. INTRODUCTION

The crisis in American education is well
documented. Although public education is a
constitutional  responsibility of the states, the
consequences of a failed educational system affect the
nation as a whole. America is moving rapidly from
an industrial to an information and technology based
economy in which only the educated will thrive.
There is a great need to reach, educate, train and
retrain an ever larger number of people of all ages
with limited time and resources.

Not only is the quality of American
education generally substandard, there also are
significant differences from one community to another
in the quality of the educational opportunity available.
Disparity in wealth within and among the states has
become a very troublesome problem as we pursue the
national goal of providing equal access to a quality
education in America. Ways must be found to
provide high quality education and training to all
Americans without regard to their personal wealth or
the weaith of their locale or state.

Universal access to the rich educational
resources of this great nation is possible in part
through telecommunications. Although telecom-
munications has turned the world into a “global
village,” our schools for the most part remain relatively
isolated enterprises. The encouraging news is that
this situation is rapidly changing. Individual states
are beginning to invest heavily in telecommunications
technology as one approach to sharing educational
resources.

The communication technologies through
which these programs are delivered at the local level
include optical fiber, coaxial cable, microwave and
fixed-base broadcast television as well as receivers of
satellite transmissions. Although all land-based
technologies are essential to a complete telecommun-
ications network, at the present time satellites are the
best means by which to distribute multiple educationat
programs simultancously to every part of a state or the
nation at a relatively low unit cost.

Problems Which Impede Greater Use of Satellites

Schools and colleges find it difficult and
costly to secure appropriate and predictable trans-
ponder time because of their inability to negotiate
individual long-term commitments with satellite
communication  vendors. Likewise the satellite
industry regards schools and colleges as "occasional
users” which precludes their securing transponder
time at the lower rates available for long-term
contracts.

Purchasing an eatire transponder by
education agencies to ensure reliable time can triple
or quadruple the effective transmission cost because
this practice requires them to purchase substantial
amounts of less desirable time. The effective cost of
"prime” time under such circumstances turas out to be
even more expensive than the high cost transient rates.
Schools and colleges are forced to compete with
business users even for the available transient time.
Commercial buyers generally purchase transient time
for business teleconferencing and major news agencies
often purchase it to cover unexpected major news
events. Both are willing to pay whatever is required
under the circumstances, often driving the cost beyond
the reach of education.

Another problem related to the availability
of satellites is a projected shortage of transponder
time. Industry experts indicate that new satellites are
being launched with full or nearly full contract
commitments. Some experts view the problem of
limited transient transponder time as likely to become
even tighter over the next decade. Contributing to
this uncertainty is the impact of digital compressed
video technology will have on satellite capacity. This
dilemma underscores the unpredictability education
purchasers of satellite time will face in the future.

It should be obvious that some education
agencies are at a distinct disadvantage in such a
competitive marketplace. The inability of education
agencies to aggregate purchasing power means they
end up paying unnecessarily high rates for satellite
transmission. On the other hand; vendors must deal
with multiple purchasers few of which by themselves
are major consumers of their commodity. In the
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larger marketplace, education agencies do not
represent at the present time a major market for
satellite vendors. The bottom line problem is that
states are expending as much as 40% more for
transponder time than they would have to spend if
there was a more efficient marketplace. Presently,
there is no mechanism through which education
agencies can aggregate their purchasing of transpon-
der. Sound public policy dictates that we scarch for
an alternative to competing for transponder time with
commercial buyers.

The use of transient satellite time also
means that our education broadcast stations have to
find a vendor with available time. Satellite
transmission requires precise telemetry. A change in
vendor requires a reorientation of the uplink
transmission facilities which in turn requires a
corresponding reorientation of the downlink facilities.
The effect is similar to having to place telephone calls
through 20 or 30 different telephone companies each
requiring a different telephone receiver. Existence of
a single satellite source would eliminate most of the
need for such technical adjustments at the school
district or school site.

When commercial vendors market their
programming to schools, some offer receivers
oriented to their own satellite transmissions. This is
tantamount to having different telephone companies
selling unconnected telephone services to schools.
As teachers decide to move from one program to
another, they must reorient their satellite receivers.
The problem could be greatly increased if commercial
vendors were to shift their programs to the Broadcast
Satellite Service (BSS) band which requires circular
rather than linear polarization. The ground station
equipment now in place in American public schools is
based on C and Ku Band technology which is
incompatible with BSS transmission polarization.

A Proposed Solution

The various technical, operational and
fiscal problems described bere are directly related to
the nature of the satellite marketplace. Under the
present system, the need for satellite vendors to
ensure financial viability leaves schools, colleges and
universities without predictable, low-cost and equi-
table access to satellite services. Creation of an
educational satellite infrastructure is a tangible step
toward mitigation of the equity and quality of
education problems facing America’s public schools.
Such a telecommunications system could make
possible extensive distribution of high quality

educational programming to every school, college,
university and library in the nation.

It is impractical for states, individually or
collectively, to undertake the development of such a
system without creative partnerships among the
federal government, the private sector and themselves.
The cost of the construciion and launch of a Ku-C
band satellite is estimated to be somewhere between
$150 and $200 million. Additionally, annual opera-
ting costs for maintenance of the satellite can be
several million dollars each year. Our analysis
indicates that American taxpayers will pay at least
$45.5 million this year alone to commercial vendors
for satellite services. A similar investment in a
dedicated satellite would return its initial cost in three
to four years. Improved access to satellites would
eliminate some of the problems that inhibit greater
use of this technology for educational purposes and
thereby stimulate further demand.

In response to these issues, the EDSAT
Institute is reviewing the policy, governance, fiscal,
operational and technical issues and options
associated with development of a satellite-based
telecommunications system dedicated to education.

2. THE STUDY PROCESS

The EDSAT Institute is a non-profit tax
exempt educational and research organization
founded in 1988 to encourage the access and
utilization of telecommunications in all forms
throughout America’s schools, colleges, universities
and libraries.. The Institute is supported through
private gifts, grants, and contracts. The work of the
Institute is conducted under the policy guidance of a
20 member Advisory Board.

Governor Wallace Wilkinson (Kentucky)
proposed to President George Bush at the
Charlottesville Education Summit in 1989 that a public
domain satellite dedicated to education be built and
launched as a partnership effort between the states
and the federal government. The EDSAT Institute
agreed to review the relevant legal, fiscal, operational
and policy issues and to recommend options for
organizational structures to govern, manage and
utilize a dedicated public education satellite system in
a manner that would ensure its appropriate and
equitable use.

The workplan described here was designed
to directly involve representatives of the various
stakcholders in this project such as the education
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community, various federal agencies, the Congress,
the satellite and communications industry and other
interested parties. Over the course of the study
substantial interest in the concept was found among
these groups. The EDSAT Institute is indebted to
these groups and is grateful for the extensive amount
of important information and assistance they
provided. Their continued interest in the proposal
remains high.

The Working Groups

The Institute sought to broaden the base
of participation in the study by establishing two
working groups made up of representatives of these
stakeholders. A Technical Issues Working Group
focused on the technical aspects of the proposal and
was chaired by Dr. Peter Likins, President of Lehigh
University and member of the Board of Directors of
the COMSAT Corporation. The mission of this
group was to respond to information prepared by the
EDSAT Institute researchers regarding the technical
attributes, orbital configuration and estimated cost to
design, construct and launch a public domain satellite
dedicated to education. Mr. Frank Weaver, CEO of
UNET, Inc., an engineer and former satellite industry
representative, coordinated research for the technical
issues working group.

A Policy and Governance Working Group
focused on the legal, fiscal and governance aspects of
the proposal and was co-chaired by Dr. Joseph Duffey,
President of the University of Massachusetts System,
and Mr. John H. Buchanan, Jr., Chairman of People
for the American Way and former Congressman from
Alabama. The mission of this group was to respond
to alternative approaches to the governance and
management of one or more public domain satellites
dedicated to instructional functions or activities to be
used by educational institutions (preschool through
graduate school) and adult learning programs. The
rescarch for this aspect of the project was provided by
Grier Raclin, Partner, and Kevin Dil.allo, attorneys
with Gardner, Carton and Douglas and by Philip
Malet and Jerry Howe, partners with Steptoe and
Johnson. Both law firms are Washington-based with
strong practices in telecommunications law.

The primary role of the working groups
was to ensure that the researchers were respoasive to
the concerns of those entities which have a direct stake
in the existence of a public domain satellite dedicated
to education. The working groups met twice between
October and December of 1990 to review and
comment on the draft documents prepared by the

consultants and offered valuable insights that guided
the contents of this final report. Revisions and
further research followed each session. The working
group members gave a final review of this report in
draft form in January 1991, The EDSAT Institute
Advisory Board reviewed the draft report at a
December 1990 meeting and provided editorial
comment on the final report in February 1991

The Conceptual Approach

There were several guiding principles followed
in the conduct of the study. A public domain satellite
system design had to satisfactorily meet these criteria:

Accessible Reliable
Equitable Timely

High Quality Predictable
Acceptable to Users Sufficient
Affordable Compatible
Fundable Fully Utilized
Effective Flexible

The consultants were asked to advance only those ’
proposals which would optimize attainment of these
attributes.

The Report and Conclusions

This report is offered to policymakers and
the public as an analysis of the various options
available for the governance, management and
acquisition of one or more satcllites dedicated to
education. The conclusions of fact and the
recommendations based upon them are those of the
EDSAT Institute and do not necessarily represent the
official position of any of the organizations, businesses
or governmental agencies who served as participants
in the working groups.

3. TECHNICAL ISSUES

Several considerations were discussed in
determining whether or not satellites should be used
for the delivery of educational programming. A bricf
review of some of the available delivery systems was
made to give a comparable assessment of their relative
strengths and weaknesses.

Alternative Delivery Systems

JI The EDSAT Institute
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A satellite has the capability to deliver a
signal that can be reccived anywhere in its footprint
which can cover all 50 states. That signal can be
received by anyone with a satellite dish. Currently,
there are several satellites in orbit with the capability
to transmit educational programming and there will
be no delay in waiting for a system to be built in order
to begin transmission. In addition, satellites have a
tremendous capacity to transmit several programs
simultaneously. With the advent of digital video
compression technology, up to 20 video programs may
be transmitted over a single transponder at one time
thereby enhancing the throughput of a satellite
without having to spend one cent in redesigning or
retrofitting the existing base of satellites in orbit.
Through the use of very small aperture terminals
(VSATS), it is possible to combine video, audio, and
data with interactivity.

Of the 92 million US. television
households (TVHH), 53 million or 57% subscribe to
basic cable service. Not all households are passed by
cable, because it is either not cost-efficient to lay the
cable or areas are too sparsely populated to justify the
investment. Oddly enough, satcllites are being used
to reach those homes inaccessible to cable. For
example, K Prime Partners, which includes major
cable programmers and operators, has just initiated a
service to deliver cable type programming to those
homes unserved by a ground cable. Hence, the
obvious advantage of a satellite’s ability to reach every
household is demonstrated.

It should also be noted that satellites are
used by cable programmers to deliver their programs
to cable headends for distribution to an installed base
of over 50 million TVHH. This fact should not be
ignored in considering the importance of sateliites in
the delivery of educational programs provided there is
available channel space on a particular cable system.
Cable is limited in its throughput capacity. The
average channel capacity of cable systems is 35
channels. This is scarcely emough to satisfy the
voracious d d for entertai t and to offer
capacity for educational programming. «

Fiber optic cable has some advantages in
that it has greater bandwidth capacity than coaxial
cable, suffers lower losses of signal strength over
distance, and is capable of interactivity. However,
fiber is not available everywhere and it would be very
costly to wire the pation with fiber. It is estimated
that if the telephone companies were to wire the
pation with fiber optic cable, it would cost between
$500 and $900 billion and would take many years to
complete.

Microwave and terrestrial broadcast
television are the oldest technology and presently are
the primary vehicle for instructional television.
Although both are cffective means of video
distribution, they each have coverage and capacity
limitations and they cannot compete with satellites for
nationwide or even regional program coverage. No
ope delivery system is without any shortcoming, but
satellite transmission is the most effective for
satisfying the criteria stipulated in the preceding
section. Satellites are also compatible with other
delivery systems and can utilize the inherent advantage
of each.

The Education Satellite Market

At least nine C-band satellites with 30 or
more full time or occasional use transponders offer
educational services. They are GE Satcom 3R and
F1R, Hughes Westar 4 and 5, Hughes Galaxy 2 and 3,
GTE Spacenet 1 and 2, and Telstar 301. At Ku-band,
cight satellites providing 22 or more full time or
occasional use transponders are used. They are GTE
GSTAR 1 and 2, GTE Spacenet 1, 2, and 3, GE
Satcom K1 and 2, and Hughes SBS 4.

As of October 31, 122 Ku-band transpon-
ders were operational on U.S. satellites. Of that
amount, 111 are in use. The Ku-band transponder
figures do mot include 19 on SBS 6, launched on
October 12, 1990, but already 16 of these have been
leased for video entertainment services. GSTAR 4’s
16 transponders, launched on November 20, 1990 are
also not included. There were 384 C-band
transponders operational for the same period. Of
that total, 331 were in use. Not reflected in either of
these numbers are the 24 transponders on each of
Galaxy 6 and GE Satcom C1, launched October 12
and November 20, 1990 respectively. All of these
satellites will become operational some time in 1991.

Some difference of opinion exists within
the industry as to how much surplus capacity is going
to be available to education in the 1990s. Industry
estimates, based on planned launches in the early
years of the decade, indicate that most vendors will
have prelaunch contracts for most of the transponders
available on new satellites. However, emerging
technologies such as digital video compression
technology could radically change the utilization of
existing and future transponders and dramatically
increase their capacity.

Present satellite providers probably will
continue to have space for their current education
clients. However, the EDSAT Institute could not
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determine how prepared the private marketplace will
be to accommodate a rapid expansion in educational
use. Our best estimate is that consolidation of
educational programming on one or more satellites
will result in some migration of present users from
existing satellites to other inflight or new satellites in
order to accommodate the present market. Presum-
ably, lower cost reliable transponder time also would
result in greater availability and utilization of satellite-
based instruction.

Program Providers

At least 111 providers of educational
programming delivered by satellite have been
identified. A study compiled by Kentucky Education-
al Television of 20 of the larger providers revealed that
they expect to purchase more than 75,000 hours of
transponder time during the 1990-91 school year. If
the prime broadcast time is 12. hours, taking into
consideration time zome differences, for five days a
week over 36 weeks which is the typical school year,
these 20 agencies would average 2,160 hours per year
utilization of at least 35 transponders during the
designated time frames.

The KET study did not indicate the hours,
days or weeks during which these transponder hours
would be used so the exact utilization of a dedicated
satellite by these 20 education agencies could not be
determined. However, if one assumes a satellite has
24 transponders, then just these 20 program providers
conceivably could utilize nearly 73 percent of the
capacity of two satellites during the prime 12 hour, §
day, 36 week broadcast period. Obviously, there
could be considerable underutilization of these same
transponders during the remaining hours, days and
weeks by some users. A cost efficient use of a
dedicated satellite system obviously will require the
development of imaginative educational programming
targeted to nontraditional students, other educational
uses of excess time, or the sale of unused time to non-
education users. .

Given that the 20 agencies identified in the
KET study only represent about eighteen percent of
the 111 purchasers identified by the EDSAT Institute,
one can see that the probable demand for transponder
time will be much greater than pictured in the KET
study. Many other agencies also will seek time on an
education satellite, although we could not document
how much it might be. The point being made here is
that education represents a significant market right
now. The problem does not seem to be demand as
much as the lack of coordination in purchasing

satellite time so as to gain maximum economic benefit
from such a large expenditure.

Assessment of Existing Earth Stations

A minimum of 55,000 receive sites of
educational telecommunications have been identified.
This figure does not include business television for
training. There are about 125,000 school buildings,
grades K-12 in the country. There are also 3,000
colleges and’ universities and 6,000 libraries. Little
data are available about the installed based of
receivers of satellite signals by schools, colleges and
libraries. What is knows probably represents only a
portion of the actual installed based. Here is what
we found.

In a Fall 1990 Quality of Education study,
it is reported that 2,336 (16%) of the nation’s 15,000
school districts have satellite dishes. Seen another
way, 19,201 (23%) of the schools in these districts have
satellite dishes. One earlier study of school districts
with satellite dishes identified that 68% are C-band,
40% are Ku-band; 7% are C and Ku-band, and 84%
are steerable. In addition, there are over 3 million
home satellite dish owners, mostly at C-band. Due to
the mix of earth stations operating at both C and Ku-
bands, any satellite servicing them should offer dual
frequency capability.

The size of these earth stations varies from
about 2.5m to 10m (or about 8 to 30 feet) in diameter.
There is a strong desire by program providers to offer
broadcast quality reception, hence a somewhat larger
dish is required to receive the weaker signal from
some of the older C-band satellites. The use of
higher power Ku-band transponders brings down the
size of the earth station to about 1.2m (or 4 feet).
Most dishes are mounted on the ground so as to
minimize problems of having to reinforce roof
structures to withstand the weight and wind loading
conditions imposed by these dishes.

Although no actual cost figures are
available from educational telecommunications users,
it is known that earth station equipment costs,
including installation, can range from about $2,500 to
$30,000 or more. This figure is exclusive of the costs
of peripherals such as monitors, phone lines, video
cassette recorders, personal computers, or linking the
dish to several locations around a site. A more
complete survey of the universe of ground stations
used to receive educational programming is in
progress.
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Spacc Scgment Configuration and Deployment

When one looks at the universe of
satellites being used for educational telecommunica-
tions, both C and Ku-band satellites are being utilized.
Hence, any satellite(s) providing service must offer
capability at both frequency bands. If one were to
aggregate the users on one satellite, it should be a
hybrid. It may also be desirable to provide cross-
strapping of C and Ku-band transponders on-board
the satellite. In other words, one could uplink at C-
band and the satellite would convert the frequency to
downlink at Ku-band in addition to being able to
reccive an uplink at Ku and downlink at C-band.
This capability would make it possible to access the
large number of C-band dishes at cable headends and
at private bouseholds plus the growing number of Ku-
band dishes. It should be noted that the FCC will
require full frequency reuse of both bands on a single
satellite in order to maximize the use of limited orbital
slots.

Hybrid satellites such as GTE Spacenet 1,
2, 3 and Contel ASC offer full frequency reuse at C-
band but not at Ku-band. Because of the increased
demand for satellite capacity and the limit of
spectrum, the FCC has determined that these designs
are no longer an efficient use of an orbital slot.
Because instructional programs originate from and
are received in all 50 states, it is necessary for the
satellite to have CONUS uplink capability so that the
location of any program provider or receiver is not
restricted.

A few comments on the relationship of
satellite power to dish size are necessary. Generally
speaking, the higher the power on the satellite, the
smaller the dish and that implies lower cost of earth
station equipment and installation. The current on-
orbit C-band satellites operate between 5 and 16
watts, and the Ku-band satellites between 20 and 45
watts. Future trends are towards putting even more
power on the satellite at both frequency bands.

The highest power satellites being
proposed (from 100 to 200 watts) are the direct
broadcast  satellites operating in the Broadcast
Satetiite Service (BSS) band with an uplink at 17 Ghz
and a downlink at 12 Ghz. It is anticipated that
reception of a high quality signal can be achieved with
a 13 inch flat plate antenna or a similar size parabolic
dish. It should be noted that the circular polarization
scheme in the BSS band differs from the linear
polarization in the Fixed Satellite Service (FSS) band
of existing satellites and earth stations. To achieve
compatibility, the existing universe of dishes must be

retrofitted or replaced to receive signals in the BSS
band. In any event, none of these new BSS birds will
be launched and operational before 1994.

Ironically, new satellite systems in the FSS
band are offering higher power at Ku-band at 60 watts
and at 120 watts by combining the output of two 60
watt travelling wave tubes. AT&T's Telstar 4, due
for launch between late 1993 to early 1994, will
provide this capability. Other replacement satellite
systems may also offer similar power levels. Since
they will operate at the same frequencies and
polarizations that are currently in use, there will be no
compatibility issue. Satellites that service the
educational telecommunications market today and for
the near future should operate at both C and Ku-
bands in the Fixed Satellite Service. BSS could be
used to augment program offerings when it comes into
existence but not to replace the systems currently in
orbit.

Technologics for Transmission and Reception

Digital video compression can help to
increase the use of transponders by allowing more
than onc video program to be transmitted
simultaneously over a single transponder. Some
estimates range as high as up to 20 video signals per
transponder. At present, no compression service of
more than eight signals per transponder has been
announced for commercial operation. Also, com-
pression techniques do not affect the satellite design.
Instead they reduce the amount of transponder
capacity required and thereby lower the cost of
transmission.

Subcarriers along with the video signal
offer the potential for simultaneous foreign language
translation as well as special services such as data,
audio, and closed-captioning for the hearing impaired.
Technology should and can make educational
programming available to all regardless of their
handicap.

VSATS (very small aperture terminals)
are one of the fastest growing applications of satellite
technology. Hundreds of business networks employ
VSAT systems to handie data, audio and video
transmission with two-way capability among several
sites within an organization. Most of these services
are provided on Ku-band satellites. This being the
case, there will continue to be increased competition
beiween the business and education sectors for access
to the already limited supply of Ku-band transponders.
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Financial Considerations

Depending upon the design configuration,
a communication satellite can cost between $50 and
$75 million. The launch vehicle required to place the
satellite into orbit is also priced in the $50 to $75
million range. Insurance to replace both the satellite
and the rocket in the event of a launch failure or some
other anomaly would cost as much as 20% of the
combined cost of the satellite and launch vehicle.
Total space segment costs are estimated to be:

1 Satellite @ $75M $75 million
1 Launches @ 75M 1
Subtotal 150
Insurance @ 20%
Total $180 million

Some experts believe it is prudent to purchase two
satellites and launch services in the event of a
catastrophic failure of one, thus reducing the time to
replace the lost satellite to only a few months. Sucha
plan obviously would double the cost.

Total system cost must also consider the
cost of the ground segment, that is the size and cost of
the thousands of earth stations to be used for satellite
reception. It was noted earlier that to put more
power on the satellite would reduce the antenna size
and consequently its cost. When several thousands of
carth stations are involved, this is always a beneficial
trade-off even if the space segment costs rise. They
will always be offset by the reduction in ground
segment costs.

The KET study identified 20 program
providers which will purchase more than 75,000 hours
of transponder time in the 1990-91 school year.
These agencies represent only about eighteen percent
of the purchasers of satellite time. Although we
could not confirm their total expenditures, it is
plausible to assume that the total market is in excess
of $50 million annually which is more than enough to
pay for a satellite in about seven years including the
annual cost of maintaining it.

Summary of Technical Findings

1. The universe of users of satellites to reccive
educational programming is rather large, at over
55,000 receive sites and growing.

2. Both C and Ku-band frequencies are employed.

3. There is a shortage of available transponder
capacity at the times required. This is
especially true in the Ku-band.

4. Educational institutions cannot effectively com-
pete with private business for transponder time.

5. There is a trend to put more power on the
satellite at both C and Ku-bands.

6. Digital video compression techniques are an
cffective way to deliver multiple programs on a
single transponder.

7. To service the existing universe of carth stations,
a satellite should operate in the Fixed Satellite
Service. Broadcast Satellite Service should not
be ruled out, but should only be considered to
augment service delivery in the foreseeable
future.

8. Some measures should be taken to aggregate
educational program providers to more effect-
ively obtain satellite capacity.

4. GOVERNANCE AND
MANAGEMENT ISSUES

Ownership of the Satellite

Ownership of an education satellite is a
matter of great importance to both federal and state
policymakers. There are three options for securing a
satellite for education purposes:

1. acquire a Federal Communications Com-
mission (FCC) license to an orbital slot
and purchase a satellite to fill it;

2. acquire a license to an orbital slot and
contract with a vendor to provide a
satellite on a lease basis; or

3. let a vendor acquire the license to an
orbital slot and provide the satellite on a
lease arrangement.

The first option is ideal from a control
standpoint, but it may not be the most feasible
initially. The design, construction and launch of a
satellite is costly and requires at least three years to
complete. It is a capital inteosive venture that
requires considerable up front investment before the
satellite is in orbit and useable. Financing a project
like this from design to launch would be difficuilt.
Since the need for an education satellite is immediate
and growing, one of the other options may be more
viable for the pear term.

Under the second option one could
acquire an orbital slot and then contract with another
party to build, launch and privately finance a satellite.
The advantage to this approach is that it provides

: The EDSAT Institute
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more flexibility in financing the project. However,
there still remains the long application process
required by the FCC. This option will take some
time to pursue, but it could avoid even longer delays
associated with financing or construction. It also
ensures celestial space will be available even if there is
a change in satellite vendor.

The third option presents the quickest
route to securing access to a satellite for education.
The rights to an existing inflight satellitc can be
secured cither by outright purchase or by leasing all or
a portion of its transponders. An existing owner of
the satellite already has an FCC license for an orbital
slot and an operational spacecraft. Such an approach
avoids the lengthy process of securing rights to an
orbital slot and the time required to design, construct
and launch a new satellite. Also there is no risk of
losing the satellite at launch.

The third option does bave some
problems. One reason for having an education
satellite is to climinatc the nced for repeated
reorientation of ground antennae. The licensee is in
the best position to maintain its orbital slot. Also,
finding an existing satellite that is properly configured
could be a problem.

Given the time required to secure a new
satellite it might be prudent to get started with the
"best fit" available pow and design a better
replacement to come on-line three to five years down
the road. However, since an orbital slot belongs to
the owner of a satellite, a later change in satellite
vendor could require every uplink and downlink to
change orientation to a different orbit. It is
conceivable that a satellite owner might be willing to
transfer one of its orbital slots as part of a contract to
provide the satellite hardware, but this option
probably is not a long term solution. At the very least
policymakers should scek to have several hybrid
orbital slots reserved by the FCC for educational
purposes. The option of direct or second party
ownership of the satellites then remains open but long
term stability is gained for the ground segment of the
system.

Governance of the System
The education satellite sy is to be a
telecommunications "pipeline” available to educational
institutions for instructional purposes. The primary
mission of the organization governing the satellite
system is to ensure effective, equitable and efficient
use of this public resource at a reasonable cost to its
users. Designing an appropriate structure for
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governing the system is a matter of determining who
should control what decisons. The decisions to be
controlied in this instance would seem to be these:

The price of satellite time;

Schedules and priorities for satellite time;
Equitable access to the satellite;

Budget, contracts and debt;

Ownership of assets;

Acquisition and design (configuration,
capacity, band, etc.) of satellites;
Expansion, dissolution or sale of the
system; and

Operational policies and procedures of the
organization.

A ol o S ol

Other matters such as encouraging greater use of the
satellites, monitoring changes in technology, and
anticipating future needs are more appropriate for the
organization’s management rather than a governance
body to deal with.

Governance of an organization generally
falls to those who make up its membership or have the
most financial interest in it. Many of the users of
satellites to distribute instructional programming are
educational television stations which operate under a
state charter or under the auspices of an educational
institution. There also are several nonprofit organ-
izations which broker satellite-based instructional
programs such as the Black College Satellite Network
and the National Technological University. These
agencies have a financial interest in the organization
since the purchase of satellite time is a major program
expense. More importantly, these are the agencies
that will be expected to use an education satellite if it
is developed. .

Modcls for Governance

The EDSAT Institute examined many
organizational models but this report addresses only
those models which are considered feasible to
implement. Central in the analysis was identifying an
organizational structure which could both serve the
interests of those who will use the system and those
who will invest in it. Four possible models are
discussed here:

1. a national, non-federal agency responsible
for all governance functions;

2. a nmew or exisling interstate compact
organization;

3. a muliistate education telecommunications
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- "cooperative;” or
4. a "COMSAT/INTELSAT" type structure
with membership under the control of user
governments and/or educational agencies.

Each model is first discussed in general terms
followed by a discussion of issues related to control,
membership, and funding. Of course, it is possible to
modify any of these models to meet specific concerns
the organizing parties may have.

(1.) A National Non-federal Agency

One model is to create by Congressional
action a national nonprofit organization dedicated to
providing satellitc communication services to educa-
tional agencies nationwide. The chartered organiza-
tion is public but not governmental in nature.
Although operating under a federal charter, it would
not be a federal agency. The National Red Cross and
the Boy Scouts of America are examples of federally
chartered national organizations. The charter would
provide for the creation, structure, governance and
mission of the organization. It would operate much

 like a business entity except it has no stockholders and
pays no dividends.

An organization of this type is a
public corporation that operates at the national level.
It is self-governed by a board of directors appointed in
the manner specified in its charter. Neither the
states nor the federal government have direct control
of the agency unless they are given responsiblity for
the appointment of its dircctorate. The agency
management controls its assets and has the same
fiduciary responsibility as any public agency. The
amount of. controi users of the system have depends
on whether they are represented on the board of
directors.

Membership: The agency is an operating
entity, not a membership organization. There are no
dues or other membership type requircments. The
agency functions as a service organization. Any
educational institution or agency fitting the service
definition in its charter can purchase transponder time
on its satellites.

Initial financial support could
come from federal or state appropriation, but the
agency is expected to be self-supporting. Revenues
for the agency are gemerated from the sale of
transponder time on the satellites under its ownership
or control. The charter grants the organization
authority to enter into contracts, acquire debt,
establish fees for services, and conduct any other

business necessary to its efficient operation.
Financing for its satellites and related land facilities
can be secured through loans, gifts, grants and
revenues from transponder sales.

(2.) A New or Existing Interstate Compact Organization

A second model is an interstate compact
organization. The interstate compact is a legal
instrument for the conduct of multistate intergovern-
mental activity of mutual interest and benefit.
Organizations formed in this manner function as
agencies of the participating states and, therefore, can
be supported through direct appropriation of state
funds. The compact must be ratified by the
participating state legislatures and is codified in the
state statutes. The terms of the compact are
considered binding on each state. However, a
compact organization does not have the "good faith
and credit” of the member states so it must be
responsible for its own instruments of debt.

A compact organization can operate in a
manner similiar to a federally chartered agency except
it is chartered by the states rather than the federal
government. (See discussion below about federal
approval of interstate compacts.) Therefore, all of
the functions described for the previous model can
also be performed by an interstate compact
organization. A compact would have to be drafted
and adopted by the states which desire to participate
in the satellite system. There are several regional
education compacts (Southern Regional Education
Board and Western Interstate Commission on Higher
Education) and one national compact forming the
Education Commission of the States. These three
interstate compacls can serve as precedents for
creating an interstate compact to acquire and manage
an cducational satellite system.

The U.S. Constitution prohibits interstate
compacts that tend to increase the political power in
the states and to encroach on or interfere with the just
supremacy of the United States. [See the U.S. Const.
art. I, 10, cl. 1; Northeast Bancorp., Inc. v. Board of
Governors of Federal Reserve, 472 U.S. 159 (1985);
US. Steel Corp. v. Multistate Tax Commission, 434
U.S. 452 (1978).] However, states wishing to form
such a compact may petition Congress for permission
to do so. {See Texas v. New Mexico, 462 U.S. 554
(1983); New Hampshire v. Maine, 426 US. 363
(1976).] An express agreement among states is not a
prerequisite to a finding that a constitutionally
prohibited interstate compact exists; such a finding
could be based on reciprocal legislation by two or
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more states effectuating the same purposes as a
formal agreement. [See US. Stecl Corp. w.
Multistate Tax Commission, supra.]

Control:  An interstate compact organiza-
tion is under the direct control of the states which
enter into it. Various methods have been used to
govern a compact organization although some
compacts arc administered directly by officials of the
member states. In this case, a governing board of
some type would be needed to maintain oversight of
the satellite system. In most instances the governing
board of a compact agency is made up of
gubernatorial appointees representing each member
state although this can vary depending on the nature
of the compact. Representation of various educa-
tional interests could be required if desired. Often
state policymakers or officials are specifically named
to the governing board of a compact organization,
generally on a rotational basis if the compact involves
more than several states. There is no federal
government involvement other than initial congres-
sional approval of the compact.

Membership: The members of a com-
pact are governments. An act of the legislature is
required for participation in an interstate compact.
Eligible membership is defined in the compact which
can be enlarged only by consent of the member states.
In this instance, the membership could be all states
and territories or it could be limited to those states
which utilize the satellite system. In the latter case,
-utilize” means uplink access to the satellite. The
downlink signal is in the public domain and freely
available to anyone with a receiving antenna.

i An interstate organization is
funded at least in part by appropriations from the
member states. Appropriation requests often take
the form of “dues” assessed against the member states
according to some formula designed to allocate
organizational costs in an equitable manner.
Member states voluntarily contribute their dues but
the compacts usually have some provision for
withholding compact services or benefits from
noppaying members. The organization also may
secure outside funding from gifts and grants. In
certain instances it may charge for certain services,
especially those provided to entities outside the
membership states.

In this model the organization could
function without a iarge dues structure by charging for
use of the satellite. The rates for transponder time
can be uniform for educational institutions in the
member states but set at a level sufficient to cover all
organizational expenses. The organization under-
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writes the cost of securing and maintaining the
satellite system from these and other revenues.
Transponder time not used by the member states
could be sold at appropriate rates to cducational
institutions in nonmember states as “occasional users”
and at commercial rates to all other buyers. The
organization should be financially self-sufficient.

(3.) A Multistate Telec ications "Coop

The formation of a multistate telecom-
munications “cooperative” is a less cumbersome mode}
than the interstate compact organization. All
education agencies which purchase satellite time can
form a cooperative organization to acquire and
manage a satellite system on their behalf. The
cooperative is a not-for-profit business organization
which provides goods and scrvices to its members at
below market rates. In the model here, the
cooperative provides satellite communication services
to its members. The cooperative is created to
acquire, finance and manage one or more satellites for
exclusive use of the members.

Control: A cooperative is under the
direct control of the members. In this model the
users of satellites would control the organization
rather than political officials. The cooperative is a
business organization and is structured as such.
Management is selected and supervised by an elected
board of directors. Policies of the cooperative are
established by the directors and approved by the
membership. Many of the cooperatives bave strict
operating procedures implemented by bylaw provis-
ions that: (1) define membership eligibility standards;
(2) establish democratic procedures for selecting and
electing directors to ensure control by active
members; and (3) prohibit conflicts of interest. This
model probably provides the best opportunity for
direct control over the system by its users.

Membership in the co-
operative probably would consist of educational
agencies which originate satellite-based instructional
programming. Membership would be voluntary and
could include organizations which are not governmen-
tal in nature such as private nonprofit educational
institutions and television networks. However,
membership in the cooperative could be a prerequisite
to uplink access to the satellites in the system.

Fupding: A cooperative is created to
provide specific goods or services for the benefit of its

bers. The s support the cooperative by
purchasing the goods and services it provides. In this
case the members can underwrite the cost of
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acquiring, financing and managing the satellite system
through payments for satellite time purcbased from
the cooperative. Cooperatives are expected to be
self-sustaining.

(4.) The COMSAT/INTELSAT Model

In many ways states behave like sovereign
political bodies and find it difficult to enter into
cooperative ventures. We examined the interstate

. compact as onc model for interstate cooperation.
The COMSAT/INTELSAT structure might be
another model. It combines some of the features in
the interstate compact and cooperative models already
discussed.

INTELSAT is a multi-national cooperative
created in 1964 when 12 nations signed an Agreement
Establishing Interim Arrangements for a Global
Commercial Communications  Satellite  System.
Presently some 119 nations are signatories to the
agreements establishing and governing INTELSAT.
INTELSAT's purpose is to own and operate a global
y of com ications satellites to serve the entire
world. One of the main reasons for forming the
international cooperative was the recognition that it
would be difficult to persuade other nations to yield
some of their sovereignty to an international
organization. The best way to do so would be to
allow each nation to price the services purchased from
INTELSAT as it sees fit.

Control: INTELSAT is governed by a
Board of Governors having between 25 and 30
members. Presently there are 27 members of the
Board of Governors. Most of the Governors are
appointed by nations with the largest annual usage of
INTELSATs services; however, some Governors are
selected by groups of nations. For example, all of the
Caribbean nations are jointly represented on the
Board and three groups of sub-Saharan African
countries are represented on the Board. Each nation
or group of nations designates its own representative
to the Board. Governors serve one-year terms and
the Board meets four times per year. The Board
elects a chairman and vice chairman annually.

In addition to the Board, there are two
governing “chambers™: the "Mecting of Signatories,”
and the "Assembly of Parties.” Each of these
chambers meets once every two years to set policy for
INTELSAT and provide guidance to the Board. The
Signatories represent the commercial interests in
INTELSAT. For example, the United States
representative to the Signatories is COMSAT. The
Partics represent the governmental aspect of

INTELSAT. In the case of the United States the
representative to the Assembly of Parties is the
Department of State. COMSAT is advised by the
State Department, Commerce Department, and
Federal Communications Commission concerning
matters of foreign policy and international trade
coming before the Meecting of Signatories.

INTELSAT policies, programs, and plans
are established primarily by consensus and coalition
building. If a member nation seeks to increase its use
significantly, it must negotiate the increase privately
with other nations that might be willing to give up
some of their allotted capacity. Daily operations of
INTELSAT are controlled by an executive organ
headed by a Director General.

Membership: The only requirements for
membership in INTELSAT are that a nation be a
member of the International Telecommunications
Union and that it make its payments in a timely
manner. Altbough each member nation’s investment
interest in INTELSAT is proportional to its use of the
space segment, the minimum unit of ownership is a
fraction of one per cent, worth approximately $750,000
US. A nation’s use is calculated by the number of

_uplinks or downlinks that occur in that country during

the last quarter of one year and the first quarter of the
next year; in other words, satellite transmissions are
viewed as having two components which are counted
separately in determining a nation’s use of the system.

Funding: INTELSAT funding derives
from three sources: (1) periodic capital contributions
by member nations for capital expenditures, eg.,
procuring a new satellite; (2) periodic assessments
made against members for operations and main-
tenance expenses; and (3) payment by members and
non-member customers for use of services. The first
two categories of assessments are determined in
proportion to each member nation’s annual usage of
INTELSAT’s services. Members that do not pay
their assessments in a timely manner are placed on a
list distributed to the Board; the ultimate sanction for
nonpay is pulsion from INTELSAT.
Members generally are conscientious about making
their payments in a timely fashion.

Should such 2 model be employed by the
states, some modification in the INTELSAT structure
and operations is probably necessary. The states and
territories could create a multi-layered structure in
which there is a Board of Governors representing the
political and policy interests of the member states and
territories which sets the major policies governing the
system. An ‘intelsat® organization, with its own
Board of Directors, could manage the system
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according to the policies established by the Board of
Governors. The Board of Governors would be a kind
of "holding company” and the "intelsat” would be one
of its "operating companies.” Under this model the
Board of Governors could bave a broader mission
with other operations associated with satellite-based
instruction under its control.

The Technical Management of Satellites

Creating and managing a public domain
satellite system requires a capacity to own and operate
the technical infrastructure associated with space
technology. The design, construction, launch and
daily maintenance of the spacecraft are highly
technical responsibilities beyond anything states or
educational agencies have attempted up to mow.
These respoasibilities can be performed by an existing
governmental agency at the federal level, a private
sector space and communications company, or a BEw
multistate agency created for this purpose. Ideally
the organization responsible for the business and
technical management of the satellite system should
bave long experience in this business. The only
federal agencies qualified to perform these functions
are the National Aeronautical and Space Administra-
tion (NASA) and the Department of Defense.

Although the Department of Defense has
an extensive satellite system worldwide, the space
segment is dedicated to specific military missions and
is not readily available for civilian use. The military
might be able to donate one or more of its launched or
unlaunched satellites for this purpose, but it is
inappropriate for a military agency to manage the
technical and business affairs of a civilian educational
system. Therefore, the only other viable federal
agency is NASA,

NASA has been given the mission to
develop civilian utilization of space for "peaceful and
scientific purposes.” The Congress could give NASA
responsibility for managing the technical aspects of an

ion satellite syst NASA has all the tracking
stations and expertise required. In fact the satellites
could be designed, constructed and launched by
NASA contractors. However, NASA would be
operating a telecc ications busi in competi-
tion with the private sector, something the President
and Congress might find politically undesirable.

If the states collectively create and finance
the satellite system, with or without some federal
financial assistance, they would no doubt wish to
secure and retain to themselves ownership of the
orbital slots and freq ies for the sy . A

multistate agency could contract with NASA or any
private sector satellite telecc ications cc y
for the provision and technical management of the
satellites.

Direct contracting with a private sector
space and communications company probably would
be preferable, since NASA would rely on private
contractors in any event. Such a course of action
would permit participation in the project by the
private sector on a competitive basis and probably
result in lower cost to the states. If the states were to
lease or purchase transponders, presumably the
satellite owner would be responsible for operational
aspects of the system.

S. FISCAL ISSUES
Financing the Organization

The education satellite system must
become self-sufficient as soon as possible. The
system provides a service which education agencies
currently are purchasing on the commercial market.
These expenditures, if aggregated, could be sufficient
to underwrite the cost of the satellites, their technical
management and the governing organization. The
market forces that will play upon it are the same as
found in the private sector. The organization must
expect to respond in a similar manner.

The EDSAT Institute believes the system
should not assume it would be subsidized beyond its
initial years. Furthermore, it must be able to provide
its services at a rate competitive with what is available
in the commercial market. In order to do this, the
organization may nced to be structured in a way that
permits it to sell excess capacity at commercial rates to
pon-educational purchasers. Obviously, this can have
significant impact on its tax status as an organization
and the tax status of any financing it may seek.

Financing the Satellitc with Tax-Exempt Bonds

The cost of procuring and launching a -
satellite for educational purposes may be financable
on either a tax-exempt or taxable basis. Because tax-
exempt interest rates are significantly lower than
taxable interest rates for comparable rated securities
of comparable maturities, it would be beneficial if the
satellite could be financed in whole or in part on a tax-
exempt basis. If tax exempt financing is available to
the governing body, then direct financing (and
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probably ownership) of a satellite might be a feasible
approach. Federal and state laws regarding tax
exemption are diverse and complex

Generally, tax-exempt financing for a
satellite can be accomplished if it is owned and used
by state or local governmental bodies, by entities
which are exempt from federal income tax under
Section 501(c)(3) of the Internal Revenue Code of
1986, or by a combination thereof. Any ownership
and interest in more than a de minimis amount of use
of the satellite by for-profit entities or the federal
government (or an agency or instrumentality thereof)
will eliminate the tax-exempt bond option.

It is expected that significant use of the
satellite will be made by 501(c)(3) educational
institutions. Therefore, issues related to having these
bonds treated as “qualified 501(c)(3) bomnds” is
important. With respect to qualified 501(c)(3)
bonds, Section 147 of the Code provides that the
average maturity of bonds can be ro more than 120%
of the average useful life of the assets being financed.
Thus, if it is anticipated that the satellite will remain in
orbit and be useful for ten years, the average life of the
bonds should not exceed twelve years. This
limitation does not apply if the bonds are
governmental bonds.

A practical concern with respect to the
issuance of these bonds is that state enabling
legislation which authorizes the issuance of bonds for
501(c)(3) organizations typically requires bond
proceeds to be used in the state in which the facility is
located. Thus, any special launching facilities could
be financed in the state in which those facilities were
located. It may also be possible, given specific
language in state enabling legislation, that although
the satellite would not be located within the state of

_ the financing, the financing could be done because it
would benefit institutions located in the state.

Where the number of institutions using the
satellite are located in a number of different states, it
may be necessary to complete the financing through a
oumber of composite offerings of separate bond
issues. Furthermore, if the entity which owns the
satellite is a 501(c)(3) organization, it may be possible
to do the financing all in the state in which the
501(c)(3) entity is located, regardless of the fact that
educational institutions around the country would also
be taking advantage of the satellite, thus avoiding the
need to do multiple composite transactions. Finally,
if a new governmental entity is created, the enabling
legislation could be drafted to solve these issues.

Whether bonds are issued on a taxable or
tax-exempt basis, the key determination of their

marketability is the credit behind the debt. In all
likelhood, either the participating educational
institutions will have to guaranty debt service or
contracts analogous to take or pay contracts will need
to be entered into and pledged to the bond trustee
covering revenues from the use of the satellite.

Another issue which could arise in the
context of marketing of the bonds is the coverage of
interest payments until the satellite is operational and
generating revenues. Typically, bond proceeds have
to be expended within three years from the date of
issue of the bonds, and the bonds can be sized to
include the amount of interest owed on the bonds
during the construction or payment period. It needs
to be determined in connection with the feasibility of
the econoraics of issuing the bonds as to how long it
will be until the satellite generates sufficient revenues
to cover its debt service.

The entity owning the satellite will need to
be either a 501(c)(3) organization or a state or local
governmental entity to take advantage of tax-exempt
financing. Furthermore, to the extent there would be
more than a de minimis amount of usage by for-profit
entities, the financing could not be done on a tax-
exempt basis. To the extent that use of the satellite
was limited to public schools and universities, then
more liberal tax-exempt bond rules would apply.

There are no specific limitations on the
amount of loans that a 501(c)(3) organization may
have outstanding. However, under Code 514, an
exempt organization is required to include a fraction
of income received from any debt-financed property in
its unrelated business taxable income. However, the
term “debt-financed property’ does pot include
property acquired with borrowed funds if "substantial-
ly all the use of ... [the property] is substantially related
... to the exercise or performance by such organization
of its charitable, educational, or other purpose or
function constituting the basis for its exemption.”
IRC 514(b)(1)(A)().

Other Methods of Financing a Satellite

There may be an important role for the
federal government in financing an education satellite.
The Congress could make an appropriation for the
cost of design, construction and launch of the satellite
and then turn it over to the governing body. Such a
scenario might be more likely if the states were to pick
up a major portion of the cost. However, present
fiscal and military circumstances would indicate that
such direct financial support is unlikely in the near
term. The federal government could underwrite the

! The EDSAT Institute

A SATELLITE SYSTEM DEDICATED TO EDUCATION

Page 13



bonds issued by the governing body which would give
them marketability similar to other federally
guaranteed financial paper. However, such securities
are not tax exempt. Finally, the federal government
could donate ap existing inflight or replacement
NASA or military satellite to the governing body.
This would require no new appropriation or delay in
implementing the project.

On the private sector side, the organization
could seek a satellite vendor willing to finance, build
and launch the satellite on a guaranteed lease-back
basis. A relatively stable revenue stream must be
established first, but this might be a feasible approach
in the outlying years.

6. GENERAL OBSERVATIONS

Some working group participants expres-
sed concerns about various aspects of televised
instruction such as program quality, teacher certifica-
tion problems and improvement in the ability of
teachers and studeats to interact. Although these are
important issues, the proposal presented to President
Bush by Governor Wilkinson focused only on
problems associated with the space scgment of
distance learning. Therefore, the EDSAT Institute
has confined this analysis to issues associated with the
satellite system itself and pot with the programming
which it might carry.

Anotber concern of the participants was
the amount of control, if any, the body which controls
the satellite should have over the agencies which use
it. The EDSAT Institute has taken the position that
it is inappropriate for the organization which controls
the satellite to control programming content or the
terrestrial transmission and reception facilities of the
educational agencies which use the satellite.

Therefore, the governance discussion focused only on .

the kind of structure which can best ensure the
¢quitable, efficient and effective management of the
space segment of a satellite-based telecommunications
svstem dedicated to instruction.

The analysis did not include using either
the Corporation for Public Broadcasting CPB) or the
Public Broadcasting Service (PBS) as candidates for
governing or managing the satellite system. The
Corporation for Public Broadcasting is a D.C.
nonprofit corporation, the creation of which was
authorized by Congress in the Public Broadcasting Act
of 1967. CPB was intended by Congress to foster the
development of public radio and television. CPB’s

39

active participation in the pursuit of these goals is
checked, however, by the reluctance of Congress to
allow it any control over broadcast operations or
program content.

Specifically, CPB is prohibited from
owning or operating, among other things, "any TV or
radio broadcast station, system or network
interconnection system ... public telecommunications
entity, system, or network,” and from producing
programs. Its function is thus largely limited to
extending grants to entities not constrained by these
prohibitions. It apportions these grants to public
television and radio stations and producers of non-
commercial programs through an elaborate process
prescribed by Congress.

CPB is endowed by Congress with a
*Public Broadcasting Fund" administered by the
Secretary of the Treasury. Congress enacts authori-
zing legislation for the Fund several years in advance.
The amount available to CPB is also linked to the
amount of funds raised by the entities CPB supports.
A “Satellitc Interconnection Fund® has also been
established. The amount of $200 million has been
authorized to the Satellite Interconnection Fund for
1991. Presently, CPB is using these funds to
purchase transponders for use by the Public
Broadcasting Service.

The Public Broadcasting Service (PBS) is
one beneficiary of CPB grants. It, too, is a D.C.
nonprofit corporation, incorporated in 1969. As
such, it has 338 public television stations as
"members.” PBS is substantially supported by funds
from these station members and receives only a small
percent of its funds directly from CPB. These
member stations, however, are financed by CPB for
approximately 20% of their funds; the rest is provided
mostly by private sources and state and local
governments.

The statutory mission and constraints
placed upon these two federal agencies do not provide
the structure for the governance and technical
management of a satellite system. However, if the
federal government were to assume full responsibility
for the system, including purchase of the satellites,
then it would be reasonable for the Congress to
consider granting either CPB or PBS responsibility for
managing a federal satellite system. All information
available to the EDSAT Institute at the time of this
analysis indicated little likelihood that either the
Congress or the President were inclined to support a
federally funded system at the present time.
Therefore, this approach was not considered feasible
at this time.
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The matter of PBS using a satclhtc systcm
developed by the states was considered and d
with the participants of the working groups. It was
the consensus that such a decision was PBS’s to make,
but there was no reason for not making its
participation part of any organizational structure that
is created. In fact it is probably highly desirable.
Present contractual relationships with AT&T for
transponders on its new satellite might delay such co-
location unless AT&T were to win the contract to
provide a satellite for the state consortium. The
AT&T contract with PBS might be renegotiable under
such circumstances.

The National Telecommunications and
Information Administration (NTIA) can serve an
important role in chanelling federal grant funds to a
satellite system. Congress could use NTIA as the
vehicle for financing part of the cost of a satellite
procurement negotxated by the governing body of the
system. It can assist with planning for future
developments and provide matching funds to
educational institutions which utilize the system.
However, it was not considered an appropriate agency
for the governance or technical management of the
satellite system.

The U.S. Department of Education, like
NTIA, can be an important player by providing
rescarch and information on the use of satellite
technology for instructional purposes. However, it is
not an appropriate agency, either by mission or
experience, to operate a satellitc system even though
the system is dedicated to educational purposes.

A final word is addressed to the
importance .of the private sector in this project.
Many of the satellite telecommunications companies
had representatives at various meetings of the working
groups. Their knowledge and the information they
provided were very helpful.  The satellite industry has
shown a strong interest in forging a partnership in this

project. The idea of a for-profit organization created .

to develop this system .was given thoughtful
consideration but ultimate was rejected because of
concerns from educators who wanted control of the
system to be in public hands.

The EDSAT Institute is very cognizant of
the concerns that are raised by the private sector when
government sccks to compete with business and
commerce for goods and services. However, we
belicve that the proposals offered here provide ample
opportunity for private participation. Under every
scenario, the private sector will at the very least be
called upon to build and launch the satellites that
make up the system. Most likely the private sector

will provide the technical maintenance of the satellites
once ie orbit. Even private financing may be possible.
It is expected that cvery clement will be open to
competitive procurement. The only aspect of the
project which will be kept public-is the governance of
the system. A public investment in the system almost
dictates public ownership and governance.
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Pennsylvania Minnesota Oklahoma
Wisconsin Arkansas
New Jersey Michigan Louisiana
Delaware Indiana
District of Columbia Ohio
a-?'t‘ Lake C'LY.NUN: bak Boston, Massachusetts Atlanta, Georgia
a orth Dakota Haine -~ . Canada WissTssipp
1daho South Dakota New Hampshire Nova Scotia Alabama North Carolinar‘:_
Washington Colorado Vermont New York Georgia
Nevada Alaska Connecticut Florida
Wyoming Oregon Massachusetts lennessee
Montana British Columbia Rhode 1sland South Carolina
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Dear Ms. Weinstein:

I would like to take this opportunity to extend a warm walceme to
the attendees of today’s EDSAT Conference at the Museunm of
Science. As most of you know, the EDSAT Institute is a
Washington-based, non-profit educational and rasearch
organization, that was founded to encourage the access and
utilization of telecommunicaticns and related technologies in all
forms throughout America‘s gchools.

I feesl strongly that wa should activaly encourage all efforts
aimed at ensuring that the telecommunications revolution bensfits
every sector of American society -~ including America’s schools.
In his recently published book, Powershift, Alvin Toffler
articulated the important link betwean education and the emerging
information-based economy. To ignore this connection, Toffler
said, would be to "cheat the learners® who will be formed by this
nexus. America’s economic vitality into the next century will be
predicated on the fundamental realization that education is, in
Toffler’s words, "no longer meraly a priority for parents,
teachers, and a handful of education raformers, but for the
advanced sectors of business as well, since its leaders
increasingly recognize the connection batween education and global
competitiveness.”

It is imperative to begin to examine the host of policy,
governance, fiscal, and managerial issues involved in establishing
a satellite-based telecommunications system dedicated to
education. The EDSAT Institute’s proposals and the important
nesting today will avail all of us of the opportunity to axplors
these issues in greater detail.

Again, I would like to extend a warm welcome and look forward to
hearing the results of today’s meeting. .

Bast wishes,
Sinceraly,

>4

dearﬁ J. Markey
Member of Congress
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August 23, 1991

Ms. Shelly Weinstein
President

The EDSAT Institute

400 North Capitol Street
Suite 550

Washington, DC 20001

Dear Shelly:

Thank you for the invitation to participate in the Baltimore
meeting to discuss options for establishing an education satellite. I
will be attending a U.S. - Soviet Conference in Budapest in my
capacity as Chair of the Congressional Arms Control and Foreign Policy
Caucus, and regret that I will be unable to join you.

I commend you and the other cosponsors of the Baltimore
gathering for your continued diligence in exploring possibilities for
establishing an organization to govern and manage an education
satellite.

Congress is deeply concerned with finding ways to improve
educational opportunities for all Americans, regardless of their
geographical location. A satellite-based infrastructure dedicated to
education is an obvious way to provide quality education and economic
benefits to the nation.

I am confident that we are only a short time away from having a
dedicated education satellite. Meetings such as the one you are
holding in Baltimore will help ensure that such a satellite becomes a
reality in time to improve the quality of education for today's .
children, and for generations to come.

I look forward to learning the results of the meetings and
extend my best wishes and appreciation to the participants for their
interest in this important work.

CAM:cb/az
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COMMITTEE ON EDUCATION AND LABOR
Suscommrrars

ELIMINTARY, SICONDARY & VOCATIONAL EOUCATION
PosTRICONDARY EDUCATION

PATSY T. MINK
SECOND DISTRICT, HAWAN

2138 Rrmumn v 4 s emena Congress of the Wnited Stateg ~ womwemmr
Wasumsron. OC 208 18-1102 ; c £ ON GOVERNMENT OPERATIONS
ea 301 23002987 Bouse of Representatives e
sy oy Hashington, BE 20515-1102 ovenmetms tmaron, TGS 58
$104 Prnct Kusso FLOSRAL BunDing
».0. Box 80124
HOmOLULY, Hawax $6850-4377 July 16, 1991

(8081 Ba1-1988
FAX (308) 8380233

Shelly Weinstein

President

EDSAT

1025 Connecticut Avenue, N.W.
Suite 506

wWashington, D.C. 20036

Dear Shelly:

Thank you for your letter of July 1lth, inviting me to the San
Francisco meeting of the EDSAT Institute to determine the level
of interest and support for an education satellite. As much as
I would love to attend this meeting, I will be required to
remain in Washington D.C. as Congress will be in session.

Please keep me informed on this situation, which is of vital
importance to me, and extend my best to your participants.

Ef§f>truly yours,
a.:t,.j"‘\ M
PATSY T. MINK

Member of Congress
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Shally Weinstein

President

EDSAT Institute

103E Connacticut Avanue. N.W. #506

Washington, D.C. 20036
Dear Shelly:

Thank you for tha invitation to participate in the san
Francisco meeting to discuss options for establishing an education
satellite. Due to the congressional schedule, I am unable to
attend.

I coxtend you and the othor cosponsors of the San Francisco
gathering for your continued diligence in exploring possibilitias
£or establishing a national organization to govern and manage an
education satellits.

Congress is deeply concarned with finding ways to improve
educational opportunities for all Americans, regardless of their
9oographic location. A satellite-based infrastructure dedicated to
education is an obvious way to provide quality eaucation ana
economic benefits to the nation.

I am confident that a dedicated education satellite will some
day coma into being. Meetings such as the ons that you are holding
in san Francisco will help make sure that such a satellite baecomes
a reality in time to affect the quality of education for tcday’s
children, and for the children of generatiocns to coms.

I look forward to learning of the results of tha meetings and
axtend my best wishes to the participants for their interest in

this project.
sin ely,
Chairman
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National Education Telecommunications Organization

The following have expressed an interest in affiliating with a National Education
Telecommunications Organization (NETO) to purchase and manage affordable
and equitable.satellite and other related telecommunications services.

Walter Barwick, Deputy Director
Black College Satellite Network/

Central Educational Telecommunications Consortium
Washington, District of Columbia

Roger W. Koonce, Director
Communications Center
Clemson University, South Carolina

- Ruth Truman, Director of Program Services
University Extended Education Services
California State University at Fullerton

Peggy Falkenstein, Director
TV Sinclair

Sinclair Community College
Dayton, Ohio

Ralph F. Meuter, Dean -
Regional and Continuing Education
California State University at Chico

John Hill, General Manager
Television Service, Clark County Schools
Las Vegas, Nevada

Roger Ferragallo, Director of Communications
Peralta Community College District PCTV
Oakland, California

Homer Dyess, Director Education Services
Louisiana Public Broadcasting
Baton Rouge, Louisiana

Jim Shehane, Assistant Director
Georgia Center for Continuing Education
University of Georgia, Athens

Tom Stipe, Director
Telecommunications
University of Alabama, Tuscaloosa
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Howard Major, Associate Dean of Instruction
Michigan Community Colleges
Jackson, Michigan

Ron Brey, Director
Non-Traditional Instruction
Austin Community College, Texas

Donald R. Martin, Telecommunications Manager
KPBS
San Diego State University, California

Craig O'Brien, Coordinator of Satellite Operations
Department of Telecommunications

Kirkwood Community College

Cedar Rapids, lowa

Mel Chastain, Director
Kansas Regents Educational Communications Center
Manhattan, Kansas

Smith Holt, Dean of Arts and Sciences
Steve Duer, Assistant Director of Operations
Educational Television Services

Oklahoma State University, Stillwater

Jerry Horn, Dean of Education
College of Education
East Texas University, Commerce

Pamela Quinn, Vice President

LeCroy Center for Educational Telecommunications
Dallas County Community College District

Dallas, Texas

Edward Groenhout, Assistant Vice President
Educational Systems Development
Northem Arizona University, Flagstaff

Jon Pomroy, Director of Instructional Media
Education Service Center Region 10
Richardson, Texas

Gary Haseloff, Project Director,
Technology Development
Texas Education Agency, Austin



- 56

Rod Jensen, Director of Special Projects
Continuing Education/ITFS
California State University, Los Angeles

Pat Miller, Manager of School Services
ASSET/KAET-TV
Arizona State University, Tempe

Karen Berke, Communications Specialist
Agricultural Communications

University of California Cooperative Extension
Davis, California

Gladys Penner, Teleconferencing Coordinator
David Bamey, Dean of Telecommunications
DeAnza College

Cupertino, Califomia

Mary Walshok, Associate Vice Chancellor
University of California-San Diego, La Jolla

Daniel del Solar, General Manager
KALW-FM
San Francisco Unified School District

Laura Brown, Coordinator of Distance Learning
Media Center .
Compton Unified School District, California

Norm Wagner, Manager
Media Resources, Instructional Television
University of California, Riverside

Russ Hart, Director of Industrial Telecommunications
Patricia Hart, Coordinator of Distance Leaming
Instructional Telecommunications Center

California State University, Fresno

Robert Thretkeld, Director
Distance Leaming Center
Califomnia State Polytechnic University, Pomona

Sally Johnstone, Director
Waestern Cooperative for Educational Television
Boulder, Colorado

James L. Cheski, Director
University Media Services
University of Louisville, Kentucky



57

Spencer A. Freund, Director
Computing, Communications, and Media Services
California State University, Sacramento

Michael P. Stowers, Executive Director
TeleMedia Services
University of Nevada, Las Vegas

Inabeth Miller, Executive Director
Massachusetts Corporation for Educational Telecommunications
Cambridge

Richard Hezel, President
Hezel Associates
Syracuse, New York

Richard Stowe, Professor

Department of Information and Communication Sciences
Ball State University

Muncie, Indiana

Doug Deleo, President
NWS Corporation
Waestfield, Massachusetts

irwin Hipsman, Executive Director
Cambridge Community Television
Massachusetts

Harvey Stone, Director of Continuing Education
Rensselaer Polytechnic Institution
Troy, New York

Marian Karpisek, Supervisor of Library Media
Salt Lake City School District
Utah

Don R. Foshee, Director of Operations
and User Services

Oregon ED-NET

Portland, Oregon

Brandon Bames, Direction of Education Services
KERA/KDTN-Public TV
Dallas, Texas

o
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Patricia Cuocco, Manager
Media and Telecommunications
California State University-Long Beach

Ron Hoffman, Director
Media Services

Northern Kentucky University
Highland Heights, Kentucky

Maicolm Phelps, Chief

Educational Technology Division

National Aeronautics and Space Administration
District of Columbia

Edith Belden, Director B
Division of Curriculum and Instruction
Georgia Department of Education
Atlanta, Georgia

Robert Young, Director
Mississippi Educational Network
Jackson, Mississippi

David R. Taylor, Dean
College of Education
Wastern lilinois University
Macomb, lllinois

Ted Christensen, Assistant Vice President
GW Television

The George Washington University
District of Columbia

Charles Greenhaw, Dean
Northern Nevada Community College
Elko, Nevada

John E. Brockwell, Jr., Director
Army Logistics Management College
Fort Lee, Virginia

Ron McBride, Director

Louisiana Instructional Satellite and Telecommunications Network
at Northwestern State University

Natchitoches, Louisiana
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Lauren Barnes, Director
Instructional Resources Center
Kern County Office of Education
Bakersfield, California

Frank Bugg, Deputy Director
Georgia Public Television
Atlanta, Georgia

Virginia Gaines Fox, Chief Operating Officer
Kentucky Educational Television, Lexington

Ina C. Brownridge, Director
Multimedia Resources
State University of New York-Binghamton

Ben Hambelton, Assistant Executive Vice President
Boise State University, idaho

Glenn Kessler, Director of Media

Judy Garcia, Coordinator of Program Development
Fairfax County Public Schools

Annandale, Virginia

Howard Jones, Associate Executive Director
Missouri School Boards Association
Columbia, Missouri

David Hutto, Director
University Television Center
Mississippi State University

Brian Raymond, President
Michigan Information Technology Network
East Lansing, Michigan

Fred Rex, Interim Director
Georgia Institute of Technology
Continuing Education

Atlanta, Georgia

Leon W. Hevly, Director of
Instructional Media
University of Washington
Instructional Media Services
Seattle, Washington



Stan Plewe, Dean
Continuing Education
Dixie College

St. George, Utah

M. Winston Egan, Director

Educational Telecommunications
Department of Special Education
University of Utah, Sait Lake City

Stephen H. Hess, Director
Utah Education Network
University of Utah, Salt Lake City

Ida Hill, Deputy Superintendent
Student Services
Virginia Department of Education

Lee Wing, Executive Director
North Carolina Agency for
Public Telecommunications, Raleigh

lvy Hotfman, Program Director
North Carolina Department of Administration, Raleigh

Elizabeth Craft, Director
Distance Learning Technology
Arizona State University

Sharon Hoshida, Producer/Director
Instructional Development
University of California, Santa Barbara

T.L. Russell, Director
Instructional Telecommunications
North Carolina State University

Scott V. Fedale, Director
Cooperative Extension Service
Washington State University
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TAB D

STATEMENTS FROM GOVERNORS AND CONGRESSIONAL OFFiCIALS

Peucaton = Schooe *

ADVISORY BOARD MEMSERS
Gordon M. Ambacn
Counci) of Chisl St

Oficars
Monoradis George & Brown, Jr,
U.8. Houss of Aepresentatves
Honoradls John M, Buchsnan, Jr.*
Peogpte for e Amencan Way
Sarsh C. Carey”
Staptoe & Jonnson

Peggy Charren
Acton for Chiaren's T.V.

Joseoh Duftey
ot

Unversy Of MESISCTUSSTES &1 AMNErst

Susan Esennower
Graup
Keith Gaiger
Natonsl Education ASSOCHTON

taDonns Harre*
Americans for indisn Opoorunty

Monorabie F. Davic Msthews
Ketwring Founcanon
Honorabie Constance A. Morefa
U.S. House of Reoresentatves
Madbel Priter®
Slach Colege Satwiiite Network

", Grier Ractin
Gasrgner, Carton & Douglas
Oonaid Raposoort
‘Whitman Adwsors Lid.

Mantan J. RosenTweig
Wistnghouss Comrunicatons
Honorabie Claudine Schneider
Albart Snanker
American Fedsranon of
Teacher, AFUCIO

M. Brizn Thomoson
The Ashton Group

Shetly Weinatein®

EDSAT insttute

Honorable Walacs G, Wikkinson

Gavemnor. Commonweait of
Kenucay

Arthur Wise

Navona) Council lor Accredaaton
of Teacner Educaton

* Direcwor
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ABOUT A PUBLIC DOMAIN SATELLITE DEDICATED 7O EDUCATION

The Honorable Gaston Caperton
Governor, State of West Virginia

*...colleges, universities and public school systems must
compete for scarce satellite time and pay high user fees.

The creation of a ‘celestial highway' over which our edgucation
systems can communicate is a dream of mine."

The Honorabie Wendell H. Ford
U.S. Senate, State of Xentucky

"The primary responsibility for good education must remain
at the state and local levels. Yet our federal government still
has a vital supporting roie to play in our drive to meet the
critical educational goals of this nation. We must make prompt
and prudent investments in the future.”

The Honorable Evan Bayh
Governor, State of Indiana

= ..The opportunities associated with such educational
technology can be important to states in their attemots to
substantially improve education. ...A satellite designea to
provide greater access to global knowledge can oniy ensure
that more of our children will be prepared for the many
challenges the future holds.”

The Honorable Edward J. Markey
U.S.House of Representatives, State of Massachusetts

"Telecommunications will be as important to the infrastructure
of the 2lst Century as nighways were to the 20th Century.

We need to prepare now tO ensure that we nave an equcation
system that takes full advantage of the information age."

The Honorable John Ashcroft
Governor, State of Missouri

«_..1 hope the conceot of a public domain education sateiiize
can be fully expioree and discussed as a means T2 iink our
sublic scnools to the vast array o7 instructionai resources
available througn telecommunications cecnnoiogy. ™

- more -
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The Honorable James G. Martin
Governor, State of North Caroiina

“...We are taking steps in North Carolina to re-dedicate our efforts to
improve education. It is a mammoth task, and an operative satellite
system could fill many gaps in making eaucational resources available to
211 learners through the medium of telecommunications. Without federai
assistance, it would be very costly and virtually impossible to reacn
those most in need.”

The Honorable Claudine Schneider

"As Thomas Jefferson said, 'l like the dreams of the future better than

the history of the past.' We can build a future of our dreams where our
children can blaze a successful path in the giobal economy clear minded

and hard working, without distinctions based on gender or race or other

meaningiess categories.”

The Honorable Med McwWherter
Governor, State of Tennessee

"] am excited about the new doors that modern technology can open for the
citizens of Tennessee. A public domain education satellite such as has
been proposed would be a great asset and an important resource...l
support the ongoing researcn to develop answers to the legal, operational
and technical questions that have been raised about the proposal. I look
forwara to continuing to monitor the progress of your work and hope that
we will see the public domain education satellite become a reality in the
very near future."

The Honorable William Donald Schaefer
Governor, State of Maryland

“The federal government, with our help, is in a unique position to
pursue 2 meaningful program on a national scale, one which would be an
enormous technological asset to education at ail levels in every State...
I know that Maryland would benefit highly from an 'education satellite.'"

The Honorable Jim Florio
Governor, State of New Jersey

“There is no iimit to the vaiue of this satellite. [t is clearly the
cutting edge of education and also is on the forefront of providing new
opportunities for children everywnere. [ offer my full suoport of this
program and [ commend you for your dedication to ensure that this program is
a cornerstone of our children's future."
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EDSAT Advisory Board Members

Gordon M. Ambach

Council of Chief State School
Officers

Washington, District of Columbia

Chairman George E. Brown, Jr.
U.S. House of Representatives
Washington, District of Columbia

Honorabie John H. Buchanan, Jr. *

People for the American Way
Washington, District of Columbia

Sarah Carey *
Steptoe and Johnson
Washington, District of Columbia

Peggy Charen
Action for Children's T.V.
Cambridge, Massachusetts

Joseph Duftey
The American University
Washington, District of Columbia

Susan Eisenhower
Eisenhower Group
Washington, District of Columbia

Dielle Fleischmann
Over the Grass
The Plains, Virginia

Keith Geiger
National Education Association
Washington, District of Columbia

LaDonna Harris *
Americans for Indian Opportunity
Washington, District of Columbia

Honorable F. David Mathews
Kettering Foundation
Dayton, Ohio

Honorable Constance A. Morella
U.S. House of Representatives
Washington, District of Columbia

Mabel Phifer *
Black College Satellite Network
Washington, District of Columbia

Grier C. Raciin
Gardner, Carton, and Douglas
Washington, District of Columbia

Donaild Rappaport *
\Whitman Advisors, Limited
Washington, District of Columbia

Harlan J. Rosenzweig
Waestinghouse Communications
Pittsburgh, Pennsyivania

Albert Shanker

American Federation of Teachers/
AFL/CIO

Washington, District of Columbia

H. Brian Thompson
LiTel Communications, Inc.
Columbus, Ohio

Shelly Weinstein *
EDSAT Institute
Washington, District of Columbia

Honorable Wallace G. Wilkinson
Govermnor
Commonwealth of Kentucky

Arthur Wise

National Council for Accreditation
of Teacher Education

Washington, District of Columbia

* Director
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A DISCUSSION PAPER
ON:
A PLAN TO CREATE A NATIONAL
EDUCATION TELECOMMUNICATIONS
ORGANIZATION

An Educaton Satellite System is Feasibie

The EDSAT Instirute anaivzed the proposal for a public domain
education satellite system and confirmed its techmical and finandai
feasibilitv.: A market for an education satetlite already exists. but it is highly
fragmented at the present time. The srudy found there are at least 111
providers of satellite-based educational programming. Of this number.
twenty of the major ones wiil purciase more than 75.000 hours of sateilite
time in the 1990-91 school year.

While it was difficuit to determine the distribution of
programming at specific hours of the day, days of the week and months of the
vear. it is highly likely thar at some point all twenty of these agencies wiil want
{0 transmir programming at the same time. Concurrent programming by
just these rwenty agencies wouid create a peak demand for twenty
transponders-—neariy 84 percent of the capacity of a 24 transponder sateilite.

The EDSAT Instirute examined the financing alternadves for a
" public domain sateilite. Public financing of an education sateilite requires
either a direct appropriation from the Congress, the contribution of an
existing federal sateflite. or appropriations by state legisiatures. Private
financing is feasible if the entity which takes ownership of the sateilite. or
guarantees a long term lease for its use. has a cash flow sufficient to assure
pavment or there is a governmental guarantee of such payment in the event of
defauit.

Although the actuai size of the education market is unknown. the
EDSAT Institute anaivsis indicates that it is substantiai. It is estimated that
twenty major education program providers will spend about $45.5 miilion
during the 1990-91 school year for satellite time. It is piausibie to assume
that the expendirure by all educationai agencies is substantiaily more than $50
million per vear. since these twenty agencies represent oniy eigateen percent
of the 111 purchasers.

A cash flow of this magnirude should be sufficient to support a
single sateilite if it can meet the peak time demand of the agencies using it.
While federai funding for an education sateilite migit be avaiiable at some
future ume. the proiect need ot be coptingentepon iz, The projecs couid be
self-financing if the buvers had an appropriate vehicie for securing, governing
and managing the use of the sareliite.

The inabilitv to contirm the number of purchasers and how much
time they would use constitutes a major obstacie to the immediate acguisition
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of a sateliite for education regardless of bow it is fisanced. Neither the
actual amount of transponder time needed nor the technicai configuration (C-
Band and Ku-Band) of the satellite could be determined. Obviousty,
decisions about the design. construction and launch of an education satellite
cannot be made until these guestions are answered. The documented usage
of satellites for instructional programming indicares that there presenuly exists
a2 market large emough to justfy at least some form of cooperative
management and purchase of transponder time. For the ionger term. it sets
the stage for the evenrual acquisition of a sateilite dedicated to education.

The Need for Action Now

Thereislegiﬁmateconecmamonglhestakcholdcnthax
something be done now to lower costs and provide predictable access for
thoseeduaﬁnnagmdawhichpmendymusingwdﬁmorhaveasuong
interest in doing so. The goveroors. the president and the congress are
seeking inmovative ways (O achieve national education goais, Satellite
technology can play an important role’in such a strategy because it can
provide access to muitiple education programs of an interactive nature
simuimneons!ytocverypmofthenaﬂonaxarehﬁvelylowunit—cosn

lnthcpracnteommetdalmarkuplane.xhcrisingandnnpredin-
ablecostsofuanspondcrdmeareatb&ﬁmiﬁng(heuscoftd:vbed
insunaioninmal’andoftenpoorschooldisnias:axmmeschool
disuiasa:ebeginningtonduecavaﬂabﬂityofthseinsuuaiomlmom
Astra!egyisnwdedthaxwiﬂenableeduaﬁonagendumsmmofthc
beneﬁmofadedimdmdﬁmnowwhﬂ:phnningcondnmformebuﬂding
and launch of such a sateilite in the future.

A STRATEGY FOR SECURING
AN EDUCATION SATELLITE

use:sromigu:wasing!esaxdﬁwandobminlow.nnifommmgmdl&
oftheamomofmgc-aﬂofwhichmimponammforhzvhga
satellite dedicated to education. This strategy is a first step toward achieving
th:goalofscuxringadedimcdmeﬂizeforeducam It will give the
participating valuableupe:icnceinmmgingthcuseofasueﬂi&e
whilcdom:mingmemhﬂowavaﬂablelounduwﬁwpﬁvateﬁnmdngofa
dedicated sateiite if this shouid be necessary. Both are necessary to proving
thelongtcmviabiﬁ:yoith:pmjeuregaxdlwofhowitisulﬁmatdy

Two steps nced to be taken concurrentlv. One step in
implemenﬁngthisplanistofomanorganﬂﬁnnofbuyenofsamﬁ:eﬁme.
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Such an organization. which might be cailed the Nationai Educaton
Telecommunications Organization (NETO), can be mcorporazed in a
member state or the District of Columoia as a non-profit public purpose
corporation. Alterpativeiy, the Congress can be asked to charter it as a
national organization. A nationai charter g,xm the organizaton nationai
standing and the backing of the Congress of the United States. In either
case. NETO would be under the direction of a representative Board of
Governors whick would set policy for the sateilite system.

A second step in the plan is (o create a non-profit subsidiary
operating company to manage the sateilite system. The Corporation would
become a legal subsidiary wholly owned by NETO and function as a
telecommunications vendor on behalf of the membership. The NETO
Governing Board can name the Corporation’s Board of Directors which in
turn wouid hire a professional management team for the Corporation.

The rationaic for proceeding in this manner is based on the
following concepts and assumptions. The most’immediate stakehoiders are
thcbuyer‘sofsaxcllite(ime. These agencies will direaly benefit from
participation in the system and represent the most logical basis for
organizational membership. Presumabiy any non-profit educational agency
couid be a member of NETO. Membership dues might be required inigally
topmdcworhngcapnalforNErOandtthommnm. Thereaiter. an
“initiation" fecmxghtbereqnnedofnewmembenmhrtowhanhcchmer
members invested in the organization.

The rationaie for two organizations —~ NETO and the Corporation
- rests on the premise that policy for the use of the sateilite(s) shouid rest
with a body represemtative of the membership. However, the business
management should rest with an organization which can function like any
private tclecommunications vendor. A similar modei exists in INTELSAT
where each participating country has its own sateilite operating company but
the system is governed by a Board of Governors representative of the poiitical
jurisdictions which have ownership in the system.

Although this strategy doesn’t lead directly to the launch of a
"dedicated public domain satellite.” the major benefits of such a satellite can
be secured now. By pursuing this course of acrion, five objectves of an
education satellite system can be met almost immediately: (1) an equitable
pricing structure for all users: (2) priority access to a sateilites (3) the cost
advantage of bulk purchase even for occasional users; (4) assessment of the
kind of sateilite that is needed and the time and nagre of its use: and (5) a
documented cashflow to support a dedicated sateilite in the future. :

CREATION OF A GOVERNING STRUCTURE
Policies regarding utilization of the system, its financing and

future development need to be established by a body representative of the
"stakeholders’ who in this case arc the elected state officials and heads of

RA

o=

1
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DRAFT

cducadonagenduwhichhaveadireastakeinmzsumofmesystm A
governing board shouid be created 1o ensure that the operating company
serves the public purposes integded for the education satellite system.
Designinganappmpﬁmesuumneforgovemingthesystem is a marter of
determining who shouid costrol what dedsiops. The decisions to be
controled in this instance wouid seem to be these:

The price of sateilite time:

Scheduies and priorities for satellite time:

Equitable access (o the satedlite:

Budget, contracts and debt:

Ownership of assets:

Acquisition and design (configuration. capacity, band. etc.) of
satellites:

Etpansion.disoludonorsalcoflhcsynem:and

Operationai policies and procedures of the organization.

’ Othcrmmmsu:huenwmaginggeammofthemeﬂi!&mmoﬁng

changesinzedmdog,andanddpadngimmneedsmnmappmpﬁaufor
thcorganinﬁon'smmmmramzrthangmbodytodealwim.

S th b

® N

mmdmmosmmbewwmcwm
rmwitgenum&omthcsalc’oftranspond:rdme.

CREATION OF A MANAGEMENT COMPANY

The Board of Directors for the Corporation should be elected or
appoimedbytheNErOBoardofGovemmbm:heopmﬁngmpmy
shmﬂdbemmpdbypeoplewithcxpminthesauﬂhemmdms
industry. nempanywiﬂhavetobeapinﬁzzdandopctaeonmebasis
ofmhmm&m&esﬂeofﬁmem&:mdmkaqm

The initial task of the operating compaxy is to secure from a
mﬁmmmmmmwmmmhﬂigmmm
the use of members of NETO. The Corporation then contracts with
menbmformeofthennspondmawdingmpoﬁdnmbﬁshedbythe
NETO Board of Governors. The Corporation management would easure
Msufﬁdmnmdﬂdmeisavaﬂablemmmznwdsofaﬂmm
bmanyconﬂiashschednﬁngwouldbemolvedaumrdingtopoﬁdnsaby
the Board of Governors.

ltismvisionedthatmmbenwouldonlypayforacmaldmmed
but at a uniform rate thus ensuring equitable access. However. rates would
need to be suffident to ensure the icase payments. Management couid sell
unused time fo ac=members al commerdal rates which woutd accrue to the
benetit of NETO members. Rcceiptsinemofexpmcanbehddin
mzomwmmmmmor:oommmm
operational cosis. Over the next severai vears the Corporation can establish
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the cashflow record mecessary to assure sound financing of a dedicated
satellite. In the interim. the Corporation can determine the size and
techmical features of a dedicated satellite desired by the partcpating

agencies.
THE EDSAT IMPLEMENTATION PLAN

‘l'heEDSATInstim!eisprcparedtoorchmetheccazionof
the National Education Telecommunications Organization and the operating
Corporation. The Instirute will conduct seven regional meetings of potential
membership organization and agemdes (0 sccure their support for the
creation of the NETO. A consensus organizational charter and by-laws wiil
be developed with participation of key charter member organizations. A
pational effort will the be undertakes to secure mempers and launca the new
organization before the end of 1991

Parailel to these organizational activities, the EDSAT Institute
also wiil work to create the Corporation. An interim Board of Directors can
deveiop a business pian for consideration by prospective members of NETO.
mCorpomﬁonakombegnnegodaxionswithpm;pedivewcﬂim
vendors and sarellite-based communication companies to secure transponders
that can be used by NETO members. As rapidly as feasible, member
organizaﬁmwiﬂmiguetotheCowaﬁonsaxdﬁtemdbegincnjoyingthe
beneﬁxsofooﬂeaivebuyingpowerandaecesxoamzﬂkededimdtothdr
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SENATOR BINGAMAN. Let’s go ahead and hear from Mr. Donald
Ledwig, who is President of the Corporation for Public Broadcasting.

STATEMENT OF DONALD LEDWIG, PRESIDENT AND CHIEF
EXECUTIVE OFFICER, CORPORATION FOR PUBLIC BROADCASTING

MR. LepwiG. Thank you, Mr. Chairman.

The Corporation for Public Broadcasting was created by the Congress
in 1967 as a private, not-for-profit corporation that would develop public
telecommunications.

SENATOR BINGAMAN. Let me just interrupt you just a minute here.
Senator Thurmond wanted to make a statement. He has another meeting
he has to go to, but let me call on him to make a statement here, and then
we’ll go ahead with your testimony.

[Mr. Ledwig’ statement interrupted.]

OPENING STATEMENT OF SENATOR THURMOND

SENATOR THURMOND. Thank you very much, Mr. Chairman. It’s very
courteous of you to allow me to do this. I do have to go in about three
minutes.

Mr. Chairman, it’s a pleasure to be here this moming, and I'm going
to read this testimony on "Technology in the Classroom: The Last Mile."

The hearing today will provide us with valuable information to build
upon some of the innovative leaming technologies already being used by
many schools, public television stations, and others around the country.

Just a few years ago, it was a privilege for me to support the
establishment of Star Schools, which allows students in kindergarten
through grade 12 to take courses by way of satellite, which they otherwise -
would not be able to take. For example, some high school students in
rural areas are now able to take courses in Russian I and II, Japanese I
and 11, physics, advanced placement economics, pre-calculus, and several
other courses. Thanks to satellite technology, many students can now
participate.

Earlier this year, I was pleased to strongly support legislation reauthori-
zing the Star Schools program, and also to participate in a live, interactive
hook-up with several Star Schools at a hearing in this room. We have
come a long way in just a few short years.

Much of the success of distance leaming can be attributed to the fine
work of people across the country who have made a commitment to this
cause. My good friend, Henry Cauthen, is here today, and is one of these
people, and I particularly am pleased that he is one of our panelists.
Henry is the President of the South Carolina Educational Television
Network and the Chairman of the Board of Trustees of America’s Public
Television Stations. He is a long-time leader in the whole field of public
television and all that it encompasses. He continues to make substantial
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contributions to public television and the advancement of distance
learning technologies.

I’'m also pleased that another South Carolinian, Mr. Gary Vance, will
be testifying today. Mr. Vance is the Executive Director of the Satellite
Educational Resources Consortium, a leading nationai provider of distance
leaming courses to high schools across the country.

Mr. Chairman, again, it’s a pleasure for me to be here. I have another
meeting, and I'm sorry that I have to go now. Thank you for your
courtesy in calling on me at this time.

SENATOR BINGAMAN. Thank you for that statement, Senator Thurmond.

SENATOR BINGAMAN. Mr. Ledwig, why don’t you go right ahead with
your statement. '

MR. LEpWIG. Thank you.

Mr. Chairman, I was just mentioning that the Corporation was formed
in 1967 to facilitate the development of public broadcasting in the United
States and public telecommunications, and conditions in our industry at
that time were very similar to the conditions that Dr. Foster just de-
scribed.

The stations were not interconnected. We were bicycling tapes and
mailing them back and forth, because there was no integrated national
system. So, the Congress at that time created a private, not-for-profit
corporation—our organization—to receive federal funds. The CPB Board
is appointed by the President and is confirmed by the Senate. The first
thing CPB we did was to create a satellite system to interconnect public
broadcasting stations nationwide.

We were the first broadcasting network by satellite in the United
States. We were there before the major networks—NBC, ABC, and
CBS—in being connecting by satellite. At the time, some were connected
by coaxial cable. .

We then moved to facilitate the development of this system around the
country over the years. We particularly helped those states where there
were state systems—KET in Kentucky, as was mentioned—and South
Carolina’s educational television with our grants.

When the SERC project came along, we were pleased to be there with
our discretionary dollars to help fund the development there and, as we
saw, the increased uses of educational telecommunications in schools. In
1988 we moved to ask the Congress for funds to provide us with a new
satellite to replace the old one that was expiring, and we specifically
asked for funding to purchase a state-of-the-art satellite that would have
additional capabilities, so we could expand our direct access for educa-
tional purposes. That satellite has been authorized, appropriated, and
funded in the full amount that we requested and will be in place in 1993.

The United States demonstrated that we are the premier technological
power in the world during Operation Desert Storm, and I believe that the
time has come to use our superb technology in a major part of our
economy where it has not yet been fully applied, and that’s education.
The Corporation for Public Broadcasting has demonstrated our ability to
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move as an entity into these areas to the extent that we've had the
resources to do so.

I really don’t think that there is time or need for further study. The
time to act is now. Thousands of young people are being poorly educated
and turned out onto the streets of America each day. They are ill prepared
for employment, and we know that. Consequently, America finds itself
increasingly unable to compete in a world economy that is becoming
more competitive every year.

When American industry is faced with a need to increase productivity,
it looks to technology, and it trains its existing work force to make the
best use of technology. That, Mr. Chairman, is what we propose we do
for our schools.

My colleagues today will describe for you with far more detail, the
capabilities of the public telecommunications system that is now in place,
and the capabilities of the new public broadcasting satellite that will be
launched in 1993. They will also describe for you some of the creative
uses that teachers are making of the limited resources that are available
to them in the classrooms today.

The picture that emerges is one of a public broadcasting system that
is serving education at all levels, with excellent educational resources
derived through a variety of technologies, including broadcast, instruction-
al television fixed service, satellite, fiber optics, cable, and computers.

As promising as our involvement in education has been, however,
public broadcasting has only scratched the surface of the potential uses of
these technologies in education. This structure, which has benefited from
over 25 years of federal support, has created the foundation that places
within our Nation’s reach a comprehensive telecommunications infrastruc-
ture for all of the Nation’s schools.

As part of its commitment to providing quality educational programs
and services, the Corporation for Public Broadcasting has just completed
a nationwide study of the availability of instructional television, video
facilities, and programming in elementary and secondary schools. The
results of our school utilization study show that, while the use of
television and video in the classroom has increased since 1982, access to
television resources is still limited. It is limited not because the highways
for delivering those resources are inadequate, but because local facilities
are limited and teachers do not have the training and support needed to
make appropriate use of the technical resources that are available.

For example, the results of our study show that the average school has
one television set for every four classrooms, one video cassette for every
seven classrooms, and virually no classrooms with telephone jacks—a
vital necessity for computer communication or audio feedback for two-
way interactive television. Regrettably, computer equipment is even less
available in the Nation’s classrooms than television and video equipment.

However, a disturbing factor indicated in the study is that, while
technology in the schools is gaining greater acceptability and use, funding
sources for those technologies in many cases are decreasing.
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We know from other information that the current economic situation
has forced many states, such as Michigan, Maryland, Virginia, and
Tennessee, and individual school districts and other areas, to delay or
even reduce the acquisition of technologies or services for education. It
seems to be the first item that is cut when budgets are reduced, to cut out
the new television and the new VCRs.

Our study has also indicated that many schools have a budget of less
than $600 per year for instructional television or ITV and video. School
districts did not fare much better with the majority having a budget of less
than $5,000 per year for the entire district to meet individual teachers’
needs for ITV and video.

These budgets must cover the entire range of costs. As a result, many
teachers in order to utilize the potential of telecommunications in their
lessons plans are spending their own funds. Teachers who themselves are
often seriously underpaid have very limited resources at their disposal.
School districts and schools just do not have the funds, especially given
the current economic climate, to invest heavily in ITV and video.

In 1988 Congress authorized an appropriation of $200 million to CPB
to replace the public broadcasting satellite interconnection system. This
new satellite interconnection system provides public broadcasting with
new opportunities to move forward by integrating many of the existing
and developing technologies into the system. As a result, public broad-
casting has the Nation’s largest television and radio network, with
established ties to the educational community. It is a unique position to
become the major provider and distributor and repository of educational _
programming and services to the Nation.

Indeed, Congress has already begun to link technologies to the
classroom by funding this satellite. Yet, without a concerted effort and
assured funds for utilizing the satellite’s capabilities, Congress will miss
an existing opportunity to bring technology into every classroom very
economically.

We know that using technology in education works. The highways are
in place. What is needed is the equipment at the local level. For the
infrastructure and end-user equipment to be utilized fully, we believe that
the federal role should include assisting in the development of quality
programming.

Funding through CPB for programming and through the Department
of Education for Star Schools are two examples of the ways Congress can
make a significant impact on the availability of quality programming.
However, these existing programs have just begun to meet the needs and
tap into the potential of technology in schools. In addition, our study
shows a need to demonstrate to classroom teachers how they might use
the technologies to improve on what they are currently doing in the
classroom. Only one in four teachers has received training in the use of
television in the classroom. Even fewer have leamed how to match the
characteristics of programming to the needs of their individual students.
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Finally, underlying these components is the need for adequate and
sustained funding. Without adequate funding for technological advance-
ments, schools that are most in nieed of improved educational resources
will be doomed to lag behind wealthier schools in our Nation.

Thus, the establishment of an effective educational telecommunications
infrastructure must include at least three components: delivery systems
and end-user equipment; software or programming; and teacher training.
Only then can we effectively address our Nation’s educational needs.
Such an infrastructure will be expensive, but it is an investment that we
cannot afford not to make.

CPB believes that an effective and efficient telecommunications
infrastructure is critical to the educational well-being of America. The
public telecommunications system in the United States could serve as a
model for such a national telecommunications infrastructure.

We urge you to consider the effective role that public telecommunica-
tions can play in providing a comprehensive delivery system and the
accompanying programming and services.

In summary, public telecommunications already has the reach and
experience of working effectively with schools and colleges. It has
accomplished much to support education at all levels, and it has the
capacity to do much more in the future.

We stand ready to help improve our Nation’s educational system by
bringing effective educational technology into the classroom.

Thank you, Mr. Chairman.

SENATOR BINGAMAN. Thank you very much.

[The prepared statement of Mr. Ledwig follows:]
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PREPARED STATEMENT OF DONALD LEDWIG

L. INTRODUCTION

Mr. Chairman, and members of the committees, we all are familiar with the education
crisis our nation faces. One need only pick up 2 2opy of any Tepuri issued over the past ten
¥221£ W appreciaic the enormity of the probiem. While the reasons given for this dilemma
are many, the plain fact is that we are not graduating students who are competent in even the
most basic skills of reading, writing, and simple mathematics.

The United States demonstrated that it is the premier technnlogical pewer in the world
dwing Operation Desert Storm. 1 l/)clicvc it is time to use our technology in a major part of
our economy where it has not yet been applied -- education. We need to forge a new
public-private partnership to bring advanced technology into classrooms nationwide. There
is neither the time nor the need for further study. The fime 1o act is now. Thousands of
young people are being educated poorly and then turned out onto the streets of America
each day, ill-prepared for employment.

Recent studies indicate that as much as a quarter of the American labor force lacks the
basic reading, writing, and math skills necessary to perform in today’s increasingly complex
Job market. One out of every four teenagers drops out of higﬁ school and, of those who
graduate, one of every four has the equivalent of an eighth-grade education. Employers are
facing a proficiency gap in the workforce slo great that it threatens the well-being of
hundreds of U.S. companies which are now forced t0 pour millions into education and

training programs in order to meet basic levels of competency.
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Consequently, America finds itself increasingly unable to compete in a world
economy that is becoming more global every year. When industry is faced with a decrease
in productivity, it looks to technology to improve productivity, and it trains its existing
warkforce 10 make the best use of technology. That, Mr. Chairman, is what 1 purpose that
this commitiee can enable our schools 1o do.

As pari of its commitment 10 providing quality educational programs and services. the
Corporation for Public Broadcasting (CPB) has just completed a nationwide siudy of the

insrucnonal iwlevision and video facitines and programming in elementary

and secondary scheols The resulis of the Schoc! Utilization Study snow that while the use
of television and video in the classroom has increased since 1982, access 10 television and
video resources is limited. It is limited, not because the highways for delivering those
resources are inadequate_but because loce! facilities arc limited and weachers do not have the
training and support needed 10 make appropriate use of the resources that are available. In
general, the study also concludes that there is a clear need for federal involvement in at least
three areas: 1) funding for the acquisition and replacement of instructional video and
computer end-user equipment; 2) insructional video and computer programming and
resource development in core subject areas; and, 3) teacher training in the effective use of
technology. A

For example, the results of our study show that the average school has one television
set for every four classrooms; one videocassette recorder, or VCR, for every seven
classrooms; and virtually no classrooms with telephone jacks, a vital necessity for computer’
communication or audio feedback for two-way interactive television. While our study
focused on inswuctional television and video, 1 must point out that, as technology develops,
the line used to clearly divide these technologies from computer technologies is quickly
disappearing. Regretably, computer equipment is even less available in the nation’s

classrooms than television and video equipment.
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My colleagues on this panel will describe for you with far more detail the capabilities
of the public telecommunications system now in place and the capabilities of the new public
broadcasting satellite that will be launched in 1993. They will also describe for vou some of
the creative uses that teachers are making of the limited resources that are available to them
in their classrooms today. The picture that emerges is one of a public broadzasting svsrem
tnat is serving education at ali Jevels with excellent educational resources delivered through
a variety of technologies, including broadcast, instructional television fixed service (ITFS),
satellite, fiber optics, cabic, and cuinputers. As promising as our involvement in adnrarion
nas been, however, public broadcasting has been able mereiy 1o scratch the surface of the
potential uses of these technologies in education,

This structure, which has benefitted from over 25 years of federal support, has created
the foundation that places within our natien’s reach o :amprchemi\.rc ieiecommunications
infrastructure for all of the nation’s schools. The public telecommunications system today

offers a proven. effective foundation upon which local. state, and federa! leadership can -

build a better education system.

. THE ROLE OF CPB IN PUBLIC TELECOMMUNICATIONS

CPB and public broadcasting has long played a successful role in the development of
public telecommunications programs and services. Public broadcasﬁng has given
Americans the opportunity 1o see or hear educational, cultural, an